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broth (MHB, Difco) #, MICH#I5E!Z 2 Mueller Hin-
ton medium (MHM, Difco) # /L 72, % i3, Strepto-
coccus J& 3 L UF Branhamella catarrhalis Tt 5 % &
B A 1 75 i MHM %, Haemophilus influenzae T 1
5% BIAMIRINF 2 2L — b ERIEH (FEREEE Y
MHM) # @i - MICRIEH: L T+ FNH
W72, Bordetella pertussis D354, HEEHKIZ 1 %
casamino acid, 0.35%NaCl(w/v) Ki&HKIZH % B
TH5ZEICLNFAML, MIC I (48BERIIEE) it
10% B Ak L & & 7 1 %glycerol 7 fin Bordet Gen-
gou medium base (Difco) ({H L, RI3%EE Tl3 BRLAR I
#20% X)) #EH L 72, Neisseria gonorrhoeae O
HEI, BIEEERC 7T % EBRAmMAMF s 2L — F R
Keib (BBESLH ¢ Heart infusion agar (HIA, Difco))
#, MICHI%E Iz 2 %supplement (0.001% cocarbox-
ylase, 20%glucose, 0.5%glutamine (w/v) Ki&H#) 7%
HNGC medium base (Difco) # R L, &< #4086 o
—V IEERIT- 12,

AR OMICHIZE 13 B AL RIEE S BRI E
R/ANFEB L BRI # L, RiEEEICGAM
broth (HK), MICHI%EIZGAM agar (HX) %
L7z, B5#I3BRAF + > »X— (Forma Scientific) W
TERL 72,

2) MEHARATRE:

H AL RR A e #E 1, BIEEICIZHIA,
MIC#I%E Iz i2MHBIzCa** 3 & U'Mg*+ % #5in L 72Cation
supplemented Mueller Hinton broth ( CSMHB )
W2, %8, StreptococcusB T, BIHZEIC I
5 % B BiAk M AN Brain heart infusion agar (BHIA,
Difco) #, MICHIZEIZ 2 2 % Bk FEKMCSMHB
2R L 72, H. influenzae D358, RIEEFEIC 5 % BB
MAMF 2 2 v — b R (FEREEH - BHIA) %,
MIC #] % i 5 % Fildes enrichment (Difco) &
fn CSMHB %R L 7z,

4., HRFHEBENFR

REBEE % MHBIc#ME L (#1.0xX103CFU/ml),
STCTIRBIEEZ 1T 72, MM (#1.0x10°
CFU/ml) icfE 2 DBEDEH % i L, KA &
N 1 R OEER P O A BB L REL 72, 1 KR
HICEREEE 1/10012R4 3 & 2 EHBE (ug/ml) %
Keb, HFHBREMEEZETREL L2,

w8, Staphylococcus aureus Smith% REXE & | 72
%HE1213CCLEB L 'CXM %, Klebsiella pneumoniae
3K250 35412 13CCL B & *CPDX # # L F LA IR
ELELTHN,

5. B-7 7 Fe—XII 0T B

1) MBERROFARY

B-7 7 F~>—XREAMTH % Citrobacter freundii
GN 346, FEscherichia coli 35, Proteus vulgaris 9,
Proteus mirabilis GN 79, E. coli ML1410 RGN823,
K. pneumoniae GN 698 & \*E. coli ML1410 RGN
238 # £ £ 1 Brain heart infusion broth (Difco)
500ml H T37TC 18R IR EIEE L, & O BEic THES
L7z, 26 WK% 1/15 M phosphate buffer (pH
7.0) THeEL 7214, SBEOME buffer THIBL, BEKE
12 & DBRRR L 7o, BER )& O Bt L i % 1] buffer ¢
BEHAHRL, -7 75— nMBERE L7,

2) ERnLEESE

A (50ug/ml) #HBEFEM & & LI237°C T 4B
Je &7z, 100C 1 rHEnBIEIZ L) B-F 7 5 =—
LENELL 7218, FRBIOBRFEEZ A4 T v+
1 (BET4 278 CEVMELR, -7 79 ~—
BIHt§ 2 FEFDZEN I G O ER D iE BT
# (%) rLTELR,

%, HEIF L L Tampicillin(ABPC), cephalor-
idine (CER), CPDX, CFIX, CXM s L *CCL #H
W, F 7z, SY5555, ABPC, CER 8 £ ¥ CCL /34
*T v A DRERIZIZ Bacillus subtilis ATCC 6633
#, CPDX, CFIX 8 & *CXMIZ 2 E. coli ATCC
9188 e EFNEAL 72,

6. =7 AEBRWEHRIGEICNT 5 iEEME

1) FEFWEEREIC L 2 G805

<7 AL ICR %, HE, 4.8, KE19+1g (186
PT) % Fv>, s & LT S. aureus Smith, S. aureus
TNC 1, Streptococcus pneumoniae TMS 3, E. coli
C1l1, K. pneumoniae 3K25% & U°C. freundii TNC 1
AL, MESZHE LTS, pneumoniae TMS 3
1213 5 BB iR m HIA 2, oMb @izt
HIAZ w7, BREH X AEBHAEKICHREBL, 10%
mucin (Difco) & FB&EE L 721, =7 ZHEEANIZ
0.5ml#ErE L 72, B 1 BRRIfRIC, A% B o
5L, 5 B =7 204 HEHAH 5 Van der Waerden
i1z & 0 50%effective dose (EDso) 2 &M L, #&ER)
ReL7,

2) SY5555 $HlAl# 512 & % inHAHFR

&Yl & L CS. aureus Smith, S. pneumoniae TMS
3, E.coli CI11 BXUE. coli 94 ZFRHL, 1) &6
BRICBE 2 ERIL 72, HL, =7 203 1 BE10DT & L
72, B MZEBIT 5 SY5555 300mg A% O #5860
HHREHBEY L 7 2 CTHIY 520, B, 1.5,
3 BFf %1 K2 SY5555 0.5mg/mouse % £ 145 L
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Table 1. Antibacterial spectrum of SY5555 against aerobic bacteria
. MIC (ug/ml)
Organism - - - — -
SY5555 cefpodoxime cefixime cefuroxime cefaclor
S. aureus 209P 0.05 0.78 12.5 0.78 0.78
S. epidermidis ATCC 12228 =0.025 0.2 0.78 0.2 0.2
S. pneumoniae Type 11 =0.025 0.05 0.39 =0.025 1.56
S. pneumoniae Type Il =0.025 =0.025 0.2 =0.025 0.78
S. pyogenes ATCC 10389 =0.025 =0.025 0.05 =0.025 0.2
M. luteus ATCC 9341 =0.025 =0.025 0.78 0.05 =0.025
B. subtilis ATCC 6633 =0.025 0.39 >100 12.5 0.2
E. faecalis ATCC 33186 0.78 >100 >100 >100 100
E. coli NIH]J JC-2 0.39 0.39 0.2 6.25 0.78
K. pneumoniae IFO 3512 0.39 =0.025 =0.025 0.78 0.39
K. oxytoca 1 0.2 =0.025 =0.025 0.78 0.39
S. typhi S60 =0.025 0.39 0.2 6.25 0.78
V. cholerae 569B 0.39 <0.025 =0.025 0.1 0.39
P. mirabilis 1287 0.05 =0.025 =0.025 0.1 1.56
P. vulgaris TFO 3851 0.39 <0.025 =0.025 0.1 3.13
M. morganii IFO 3848 0.39 =0.025 =0.025 0.1 0.78
P. rettgeri IFO 13501 0.78 <0.025 =0.025 0.39 25
S. marcescens IFO 12648 3.13 =0.025 <0.025 1.56 6.25
C. freundii 2 1.56 3.13 1.56 6.25 12.5
E. cloacae 91 6.25 >100 >100 >100 >100
P. aeruginosa 1FO 3445 >100 >100 25 >100 >100
H. influenzae K-14 0.39 0.05 =0.025 0.39 1.56
Agar dilution method (Inoculum size : 10° cells/ml)
72, BENRIZBGES BN Z0EFR (%) T WERL,
#L72. O % B B #&

7. 2V ARBRBREETNIINT DREHE
&3 4 H A7 2 cyclophosphamide (Sigma) 250mg/
kg # ERENHEE T 52 Lok ) BRGREIZ L=
72 (6IHE[EIS&M, HL 1BI10L) 272, 5%
BBk s HIA TRIE 2 L 72 S, prneumoniae
TMS3 #AHAEKICHEL, T—T LHKEET=7 2
120.05ml #2885 L 72, 1 [|0.5mg/mouse 7 3 #
(SY5555 8 &L WX CCL) #, /i 6 Ryfilih% 8 1L
LT, ¥HEN1H1ME3EM, 4 REOKESL 7.
BHECREH L 22 AR KR TRES A XL
121%, BNAERESE KD,
8. =W AIIBIT L MERIBENE
<7 2 (6 HEREEM) 2, FHI%0.5mg/mouse F
72121.0mg/mouse £ 5L, 1547, 3047, 1 K¢/, 2
BERE, 4 BERIRICIR M 29T - 72, iR DA E 33
AXT veA (BET4 ZA78) I2LVREL 7,
8, SY5555 B L U CCL D354 + 7 v £ 4 DRRE
B3, B subtilis ATCC 6633 #, CPDX-PR, CFIX
B W CXM-AX 213 E. coli ATCC 39188 # # 1. %

1. BLEARZ F v

SY5555 DIFRME B L REAMER IS X 5 HE X
7OV (ERFARARE, 10%cells/ml #F&) # Table
1BlU2iIc2NFIURT,

SY5555 (3 P. aeruginosa % B { R MEE S & Uk
AEE I L TRLEVWHE A7 P LERL 2, R
+7 2 LR EDTENORETIE, FRET T 2B
BT L € SY5555 I RBREF R LB HE N E R L
72, KIS, M7 2 2FEDFTT100pg/ml LLED
MIC %#7~$ Enterococcus faecalis ATCC 33186 (=%t
L, AENHMICIZ0.78ug/mlE /INENMETH - 72, #F
AT 7 LBEMEICK T 5 SYS555 D HLHE S IE
CPDX L * CFIX & ) XXei5v a5, CXM &I13iF[H]
%TH, CCL L Vi -7z, 72, Bacteroides |BH
& U Clostridium &% & U EBREMEE IS 5 SY5555
D MIC (21.56ug/ml LT TH ), REOHENIZE
izt 7 2 L Db -7,

2. BRIREERRICNT 2HE N

SREEEKME» LI N2BERICHT S
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Table 2. Antibacterial spectrum of SY5555 against anaerobic bacteria
. MIC (ug/ml)
Organism . — .

SY5555 cefpodoxime cefixime cefuroxime cefaclor
B. fragilis TMS 26 =0.025 6.25 3.13 3.13 12.5
B. thetaiotaomicron WAL 3304 =0.025 6.25 3.13 3.13 12.5
B. thetaiotaomicron TMS 126 <0.025 6.25 3.13 3.13 12.5
B. distasonis TMS 58 =0.025 6.25 3.13 3.13 12.5
B. distasonis TMS 128 =0.025 6.25 1.56 3.13 12.5
B. vulgatus ATCC 29327 1.56 3.13 6.25 0.39 25
B. vulgatus TMS 129 1.56 3.13 6.25 0.39 25
F. nucleatum TMS 110 1.56 3.13 6.25 0.39 25
P. variavilis GM 1002 =0.025 0.78 1.56 =0.025 <0.025
P. asaccharolyticus GM 1003 =0.025 6.25 6.25 12.5 >100
P. asaccharolyticus TMS 83 =0.025 6.25 6.25 3.13 >100
P. magnus ATCC 14956 =0.025 0.78 1.56 <0.025 =0.025
C. sporogenes TMS 118 0.05 0.2 0.78 0.2 <0.025
C. botulinum Type A 0.39 12.5 12.5 6.25 3.13
C. botulinum Type B 0.78 1.56 3.13 0.39 25
C. botulinum Type C 0.05 0.39 0.78 0.2 =0.025
C. botulinum Type D 0.2 6.25 6.25 1.56 3.13
C. botulinum Type E 0.05 0.39 0.78 0.2 =0.025
C. botulinum Type F 0.2 1.56 6.25 1.56 3.13
C. perfringens ATCC 13123 0.39 0.05 3.13 3.13 3.13
C. perfringens GM 1006 0.2 <0.025 1.56 3.13 1.56
C. difficile TMS 29 0.2 3.13 6.25 1.56 3.13
C. tetani TMS 89 0.2 6.25 6.25 3.13 3.13

Agar dilution method (Inoculum size : 10 cells/ml)

SY5555 DHLHE 11 % M B WAKA K (10%cells/ml #

) F72IEBRFARARE (10°%cells/ml #5&) 12k

#5E L, MIC range, MICse8 & *MICyo % K 6> 72
(Table 3),

S. aureus (T4%%) TlF, SY5555DMICe0l320.5ug/
ml ThHY, MBL7 2 LEH) T CT64ug/ml LI ED
MICy 2R T DIZ I, RIS 2 E W IE H
RL7

Methicillin-resistant S. aureus (MRSA) (59%) T
1%, SY5555 M MICs0130.5ug/ml TH O, XL 7 =
LEL VN2 WEERLZZ, L L, SY5555 #5407
NTHEFD MIC,i3128ug/ml LI ETH ), 215
DI L F5H > 72,

Staphylococcus epidermidis (34%k) I xF § 5
SY5555, CPDX, CFIX, CXM & L t* CCL o MIC,,
122N £10.125, 2.0, 8.0, 2.03 L r4.0ug/ml TH
), SY5555 il b W AR L 72,

E. faecalis (558k) T3, SY5555 ? MICeo7%%4.0ug/
ml TH-72DIZKL, Mt 7 2 43D MICyo 133X
T128ug/ml LA ETH D, SY5555 {35+ 7 = L3 L

N EReD THEWHE I %7 L 72,

Enterococcus faecium (45%%) T3, SY5555 # &t
FTXTOEK| D MICsoh°>128ug/ml & 72 ), K@iz
REE TN CUSTHETH - 72,

Enterococcus avium (27%k) Tlx, SY5555 > MIC,,
1$16ug/ml TH Y, ZOWEIIIHH 72, —H,
Bt 7 2 28D MICe i §XT>128ug/ml TH 1,
AHid 7« 2EICEMEERL 72,

Streptococcus pyogenes ( 25 #%) T 1%, SY5555 »
MICyi2=0.063ug/ml TH Y, ZDOHEHIZFR £
T LEEEFETH -T2,

S. pneumoniae (30%) (259 5SY5555, CPDX,
CFIX, CXM1# L *CCLOMICyolz #1 F11=0.063,
0.125, 4.0, 1.08 X U1.0ug/mlTH Y, SY55557D
ME N L D - 72,

Streptococcus agalactiae (29%%) 1233 5 SY5555,
CPDX & & 0 CXM ) MICyold X T=0.063ug/ml
THY, SY5555 DHtE 113 CPDX & & 0 CXM & [4]
% T, CFIX 8 L O CCL(MICqplz Z 1L F410.258 L U~
2.0ug/ml) LD -7z,
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Table 3-1. Antibacterial activity of SY5555 against clinical isolates
Organism L MIC (ug/ml)

(No. of isolates) Antibiotic Range 50% 90%
SY5555 =0.063— 64 0.125 0.5
cefpodoxime 0.125—>128 2.0 >128

S. aureus (74) cefixime 1.0 —>128 16 >128
cefuroxime <0.063— >128 1.0 64
cefaclor 0.125—>128 2.0 64
SY5555 <0.063—>128 0.5 >128

Methicillin- cefpodoxime 1.0 —>128 128 >128

resistant (59) cefixime 0.5 —>128 32 128

S. aureus cefuroxime 1.0 —>128 32 >128
cefaclor 1.0 —>128 64 >128
SY5555 <0.063— 0.5 =0.063 0.125
cefpodoxime =0.063— 32 0.5 2.0

S. epidermidis  (34) cefixime <0.063—>128 2.0 8.0
cefuroxime =0.063— 16 0.25 2.0
cefaclor =0.063— 32 0.5 4.0
SY5555 0.5 — 8.0 1.0 4.0
cefpodoxime 2.0 —>128 >128 >128

E. faecalis (55) cefixime 4.0 —>128 >128 >128
cefuroxime 4.0 —>128 >128 >128
cefaclor 32 —>128 64 128
SY5555 =0.063—>128 >128 >128
cefpodoxime 1.0 —>128 >128 >128

E. faecium (45) cefixime 2.0 —>128 >128 >128
cefuroxime 0.5 —>128 >128 >128
cefaclor 1.0 —>128 >128 >128
SY5555 0.5 —>128 2.0 16
cefpodoxime 16 —>128 >128 >128

E. avium (27) cefixime >128 >128 >128
cefuroxime 16 —>128 64 >128
cefaclor 4.0 —>128 8.0 >128
SY5555 =0.063 =0.063 =0.063
cefpodoxime =0.063 =0.063 =0.063

S. pyogenes (25) cefixime =0.063 =0.063 =0.063
cefuroxime =0.063 =0.063 =0.063
cefaclor =0.063— 0.5 =0.063 0.125
SY5555 <0.063— 0.25 <0.063 <0.063
cefpodoxime =0.063— 1.0 <0.063 0.125

S. pneumoniae  130) cefixime <0.063— 8.0 =0.063 4.0
cefuroxime <0.063— 2.0 =0.063 1.0
cefaclor =0.063—>128 0.125 1.0
SY5555 <0.063 =0.063 =0.063
cefpodoxime <0.063— 0.125 =0.063 =0.063

S. agalactiae (29) cefixime <0.063— 0.5 0.25 0.25
cefuroxime <0.063 =0.063 =0.063
cefaclor 0.125— 2.0 1.0 2.0
SY5555 <0.063— 1.0 0.25 0.5
cefpodoxime =0.063— 2.0 0.25 0.5

E. coli (31) cefixime =0.063— 4.0 0.25 0.5
cefuroxime <0.063— 8.0 2.0 8.0
cefaclor =0.063— 16 1.0 4.0
SY5555 0.25 — 2.0 0.5 1.0
cefpodoxime =0.063— 1.0 0.125 0.5

K. pneumoniae (40) cefixime =0.063— 1.0 =0.063 0.25
cefuroxime 1.0 — 16 2.0 8.0
cefaclor 1.0 — 16 1.0 4.0

Broth microdilution method (Inoculum size : 10° cells/ml)
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Table 3-2. Antibacterial activity of SY5555 against clinical isolates

Organism L MIC (ug/ml)
'No. of isolates! Antibiotic Range 50% 90%

SY5555 0.5 - 2.0 0.5 1.0
cefpodoxime =0.063— 8.0 0.125 0.5

K. oxytoca 137 cefixime =0.063— 1.0 =0.063 0.125
cefuroxime 1.0 —>128 2.0 8.0
cefaclor 0.5 —>128 2.0 4.()
SY5555 0.125— 2.0 0.5 1.0
cefpodoxime =0.063— 1.0 0.5 1.0

Salmonella spp. 37) cefixime =0.063— 0.5 0.125 0.25
cefuroxime =0.063— 32 8.0 8.0
cefaclor 1.0 — 32 1.0 1.0
SY5555 0.125— 1.0 0.5 0.5
cefpodoxime =0.063— 0.5 0.25 0.5

Shigella spp. 129) cefixime =0.063— 1.0 0.5 0.5
cefuroxime 0.5 — 8.0 2.0 4.0
cefaclor 1.0 — 4.0 1.0 2.0
SY5555 0.25 — 8.0 1.0 8.0
cefpodoxime <0.063— 4.0 =0.063 1.0

P. mirvabilis 30 cefixime =0.063— 1.0 =0.063 0.25
cefuroxime 0.25 —>128 1.0 64
cefaclor 0.5 —>128 2.0 128
SY5555 0.125— 4.0 1.0 2.0
cefpodoxime =(.063— >128 0.25 8.0

P. vulgaris (33) cefixime =0.063— 2.0 =0.063 0.125
cefuroxime 0.25 —>128 >128 >128
cefaclor 0.5 —>128 > 128 > 128
SY5555 0.25 — 2.0 1.0 2.0
cefpodoxime =0.063— 0.5 =0.063 0.125

P. rettgert (33) cefixime =0.063— ().125 =0.063 =0.063
cefuroxime <0.063— 16 0.125 4.0
cefaclor 0.25 —>128 128 > 128
SY5555 =0.063— 4.0 1.0 4.0
cefpodoxime =0.063— 8.0 =0.063 1.0

P. stuartii (33) cefixime =0.063— 1.0 =0.063 0.125
cefuroxime =0.063— 32 0.5 16
cefaclor =0.063—>128 16 64
SY5555 0.5 — 8.0 1.0 2.0
cefpodoxime =0.063— 8.0 0.125 4.0

M. morganii 133! cefixime =0.063— 16 =0.063 2.0
cefuroxime 0.5 — 64 16 32
cefaclor 1.0 —>128 64 128
SY5555 0.26 — 4.0 1.0 4.0
cefpodoxime 2.0 —>128 8.0 > 128

C. freundii 129 cefixime 0.5 —>128 8.0 128
cefuroxime 0.5 — 128 8.0 64
cefaclor 4.0 —>128 64 > 128
SY5555 1.0 — 64 16 32
cefpodoxime 0.5 —>128 4.0) 32

S. marcescens (30 cefixime 0.125— 64 1.0 4.0
cefuroxime 2.0 —>128 64 > 128
cefaclor 16 = >128 > 128 > 128
SY5555 =(.063— 16 2.0 4.0
cefpodoxime 0.25 — 128 8.0 64

E. cloacae 29 cefixime 0.125—>128 4.0 >128
cefuroxime 2.0 — 64 8.0 32
cefaclor 4.0 —>128 32 128

Broth microdilution method (Inoculum size : 10° cells/ml)
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Table 3-3. Antibacterial activity of SY5555 against clinical isolates
Organism L MIC (ug/ml)

(No. of isolates) Antibiotic Range 50% 90%
SY5555 >128 >128 >128
cefpodoxime 128 —>128 >128 >128

P. aeruginosa (32) cefixime 64 —>128 >128 >128
cefuroxime 64 —>128 >128 >128
cefaclor >128 >128 >128
SY5555 =0.063—>128 <0.063 64
cefpodoxime 0.25 —>128 2.0 >128

P. cepacia (30) cefixime =0.063—>128 0.5 >128
cefuroxime 8.0 —>128 32 >128
cefaclor 4.0 —>128 64 >128
SY5555 2.0 —>128 >128 >128
cefpodoxime 32 —>128 >128 >128

X. maltophilia (30) cefixime 8.0 —>128 >128 >128
cefuroxime 8.0 —>128 >128 >128
cefaclor 64 —>128 >128 >128
SY5555 0.25 — 32 1.0 8.0
cefpodoxime =0.063— 64 4.0 16

A. calcoaceticus (20) cefixime <0.063— 64 8.0 16
cefuroxime =0.063—>128 16 32
cefaclor 0.25 —>128 64 >128
SY5555 <0.063— 0.25 0.25 0.25
cefpodoxime =0.063 =0.063 =0.063

H. influenzae (31) cefixime =0.063 <0.063 <0.063
cefuroxime <0.063— 1.0 0.5 0.5
cefaclor 0.25 — 8.0 2.0 2.0
SY5555 0.05 — 0.78 0.39 0.78
cefpodoxime 0.39 — 1.56 0.78 0.78

B. catarrhalis*  (22) cefixime 0.05 — 0.39 0.2 0.2
cefuroxime 0.39 — 6.25 0.78 1.56
cefaclor 0.39 — 3.13 0.78 1.56
SY5555 0.78 — 1.56 0.78 1.56
cefpodoxime 12.5 —>100 25 50

B. pertussis* (18) cefixime 1.56 — 3.13 1.56 3.13
cefuroxime 3.13 —>100 6.25 12.5
cefaclor 12.5 — 25 12.5 25
SY5555 <0.025— 0.1 <0.025 0.05
cefpodoxime =0.025— 0.05 <0.025 <0.025

N. gonorrhoeae* (24) cefixime <0.025— 0.1 =0.025 =0.025
cefuroxime =0.025— 0.2 =0.025 0.1
cefaclor 0.1 — 6.25 0.78 6.25
SY5555 =0.025— 0.05 <0.025 =0.025

Penicillinase- cefpodoxime <0.025 =0.025 =0.025

producing (26) cefixime =0.025 =0.025 <0.025

N. gonorrhoeae* cefuroxime =0.025— 0.39 0.05 0.2
cefaclor 0.1 — 6.25 1.56 6.25
SY5555 =0.025— 3.13 0.2 0.78
cefpodoxime 3.13 —>100 50 >100

Bacteroides spp.* (52) cefixime 3.13 —>100 100 >100
cefuroxime 1.56 —>100 100 >100
cefaclor 50 -~ >100 >100 >100
SY5555 3.13 3.13 3.13
cefpodoxime 100 —>100 100 >100

C. difficile* (19) cefixime >100 >100 >100
cefuroxime >100 >100 >100
cefaclor 25 —>100 100 100

Broth microdilution method (Inoculum size : 10° cells/ml)
* Agar dilution method (Inoculum size : 10° cells/ml)
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E. coli (31%k) 12 %+ 5 SY5555 7 MIC,, i3 CPDX
B LU CFIX & % N0.5ug/ml TH Y, ZNIMEN
13 CXM B LU CCL (MICqiz 2 £18.08 L UM4.0
ug/ml) k03D 572,

K. pneumoniae (40¥k) TlZ, SY5555 ? MICq0i31.0
pug/mlTHhN, ZoHE f113 CPDX B & *CFIX

(MICgol3 Z N F110.58 & 10.25ug/ml) L N X5
¢, CXM 8L FCCL(MICyli 2z #£18.08 L 154.0
ug/ml) L NEh -7z,

Klebsiella oxytoca (37#%) TiZ, SY5555 ? MICyid
1.0pug/ml TH Y, Z0HE NI CPDX & & O CFIX

(MICeoi3 Z N2 10.58 & 140.125ug/ml) & D&+
5525, CXM B L UF CCL (MICyiz Z 1 18.08 &
U4.0ug/ml) & 1) D - 72,

Salmonella spp. (3T¥k) Tlx, SY5555 ? MICq i3
1.0pug/ml TH» Y, ZOHHEHIZ CFIX (MICy130.25
pg/ml) LN 55nh, CPDX & & UF CCL (MICylt &
$121.0ug/ml) L RI%ETHY), CXM(MICyi38.0ug/
ml) & Y5&D» -7,

Shigella spp. (29%) = * ¥ % SY5555, CPDX,
CFIX, CXM 8 & r CCL & MICqgizx £ 11 £ 110.5,
0.5, 0.5, 4.08 £ U2.0ug/ml TH Y, SY5555 NHLHE
F113CPDX 8 L UCFIX t M % T, CXMB & v
CCL kN 5dih - 72,

P. mivabilis (31%) TI¥, SY5555 7 MIC,,l% 8.0
pug/mlThHY, KEHOHE HIZCPDXE & *CFIX
£ N5, CXM BLWUCCL &Y iEh - 72,

P. vulgaris (33%k) T3, SY5555 7 MICqid 2.0
ug/mlTH Y, AREKFCFIX (MICei20.125ug/ml)
& D525, CPDX, CXM 8 & tfF CCL(MIC,,l3 % 11
ZNn8.0, >1288 L Ur>128ug/ml) L NEWHE N %
RL7z,

Providencia rettgeri (33 %) 12 X § % SY5555,
CPDX, CFIX, CXM 8 £ t* CCL & MICg iz 2t 211
2.0, 0.125,<0.063, 4.0 L r>128ug/ml TH 1,
SY5555 D HiH# 1112 CPDX 8 L ' CFIX £ 055 <,
CXM B X UCCL & 0 o» - 72,

Providencia stuartii (33%) Tlx, SY5555  MIC,,
134 .0pg/mlTH N, AERIICPDX B X CFIX (MIC,,
IFFNFN1.08 £ 000.125ug/ml) £ N5 <, CXMEB
& UCCL MICqiz # L #1168 & 64 g/ ml)
LN BANHE N AR 72,

Morganella morganii (33%%) T, SY5555 @ MICy,
132.0ug/ml TH Y, ZOHH 11132 CFIX & FF T, A
DFERN L 0 s - 72,

C. freundii (29 k) (= Xt § % SY5555, CPDX,

CFIX, CXM 3 £ *CCLDO MICyld # 1L £ 114.0,
>128, 128, 648 L Ur>128ug/mlTH "), SY5555i%
M7 2 LKL IFEITHAGTHE I ERL 2

Serratia marcescens (30%%) Tld, SY5555 # MIC,,
13 CPDX & B % D32ug/ml TH Y, TDOHRE NIL
CFIX (MICql24.0ug/ml) & 5555, CXM & L Uf
CCL (MICyoid & ¥ 12>128ug/ml) L 1) 5&En - 72,

Enterobacter cloacae (29%) Tl, SY5555 # MICy,
134.0ug/ml TH» Y, CPDX, CFIX, CXM £ £ t* CCL

(MICqoi3 F L F 1164, >128, 328 & UF128ug/ml) (=
W, BEIZHL»IZBATHENEZRL 2,

P. aeruginosa (32%%) TlE, TNTHEFK|D MICs,
13>128ug/ml TH Y, ABEITARBES X TUHIMET
Bz,

Pseudomonas  cepacia (30%%) 12x+3 % SY5555,
CPDX, CFIX, CXM B L CCL » MIClz 2N #
11=0.063, 2.0, 0.5, 328 & X64ug/mlTH 1,
SY5555 A iREBRE R L W Bl 2R L 72,

Xanthomonas maltophilia (30%k) (259 5 RBEED
MICso i3 TXT>128ug/ml TH Y, FNHLDHE H1L
9 72,

Acinetobacter calcoaceticus (20%) TlE, SY5555

(MICs : 1.0pg/ml, MICq, : 8.0ug/ml) »¥ikBr#Krh
FELECHENEZRL 72,

H. influenzae (31%k) \2*$3 % SY5555, CPDX,
CFIX, CXM B £ *CCLNOMICyold = 11 £ 110.25,
<0.063, =0.063, 0.58 £ U2.0ug/mlT&Hh ", SY5555
DOPE N1 CPDX 8 L O CFIX L W 5555, CXM &
L OCCL & 05t - 72,

B. catarrhalis (22 #) T %, SY5555 @ MICygid
CPDX * B % N0.78ug/ml TH Y, ZOHE 1L
CFIX (MICg0t30.2ug/ml) & 1) 55245, CXM B L ¥
CCL (MICgoid & H121.56ug/ml) & 0 i#h - 72,

B. pertussis (18%%) Tlx, SY5555 7 MICq0i31.56
ug/mlT# N, CPDX, CFIX, CXM3$ L t*CCL (MIC,,
I3 FNFN50, 3.13, 12.55 & UF25ug/ml) (2 H~, A&
IR BN 2L 72,

N. gonorrhoeae (24%%) 35 & Upenicillinase-producing
N. gonorrhoeae (26 ¥k) T &, SY5555 & CPDX B
L OCFIX L [E]% T, CXME X U'CCL L 9 5@ T
wWhxmrLi,

Bacteroides spp. (52%k) T3, *B L7 2 28D
MICyoh* § X T>100ug/ml T H -7z D1z N,
SY5555 ? MICqg(30.78ug/ml TH Y, ZOHE N3
IEHIZ5ED - 72,

Clostridium difficile (19%%) T3, ML 7 2 L%
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Table 4. Bactericidal effect of SY5555 in 1 hour incubation
- . ) - 77 ) ) MIC* Bactericidal concentration**
Organism Antibiotic
fpegzml pg/ ml
SY3555 S0 B 0.1
S, autreus Smith cefaclor 1.0 1.0
cefuroxime 4.0 2.0
S O SYRES 0.25 2.0
K. pucimoniae SK25 cefaclor 1.0 >20
cefpodoxime 0.125 12
* ITII{h ;ni(‘mdiluliitr;lrlwnrﬂllhu(l (Inoculum size D107 f(’i]s/m]i
** The drug concentration required to achieve a 2 log,, decrease in CFU after 1 hour incubation
Table 5. Stability of SY5555 to various g-lactamases
Richmond Type** : . _ Residual actl\'rlty (%)* _ _
SY5555 cefpodoxime cefixime cefuroxime cefaclor cephaloridine  ampicillin
la 88.0 57.3 62.8 36.4 6.6 0.3 15.3
Ib 69.6 52.3 49.2 43.4 3.9 0.3 12.1
Ic 72.2 49.9 58.4 9.3 20.4 11.7 16.1
11 73.5 52.3 52.9 29.1 74.6 33.4 1.1
111 100 45.5 57.0 29.8 24.6 0.3 1.1
v 100 57.3 50.4 24.3 73.7 0.9 6.4
\Y 100 51.1 67.6 31.3 11.7 6.4 2.7

* The ratios(%) of drug concentrations after 4 hours incubation to initial ones (50xg/ml) in the reaction mixtures.
** Each g-lactamase was prepared from the following bacterial strain.

lLa: C freundii GN 346
Ib I E coli 35
Lc: P vulgaris 9

Il © P. mirabilis GN 79

Il - E. coli ML1410 RGN823
IV K. pneumoniae GN 69

V I E. coli ML1410 RGN238

7 MICyo " F X T100pug/ml LL 1= TH - 72012 5 L,
SY5555 O MICeotd3.13ug/ml THY), kB il
INEETH - 72,

3. RBERIRR A A

SY5555 DEIKEHIF AN Y & Table 4 12733,

MESEERDS. aureus Smithds & XK. preumoniae
BK25D B (#91.0 X 105CFU/ml) # 1 BT 1 /100
(2D 225 72l B 7 SY5555 DiBIEIR, FLF
1018 L 02.0ug/ml TH - 72, 216D
7L LEOH1/10TH - 12,

4. B-7 78— BYSEN

M2 B-7 7 82—l 5T B SY5555 D4 :
% Table 512759,

77 LENR OPEY: § % £5 Richmond # > g- 7
7 g e—t kI EEBRIZ 5T, SY5555 DiE MR
(£444269.6~100% T - 72, = 4LE DAt £, A%
el CPDX, CFIX, CXM 3 L U CCL h##L &
DR TANP R 18- AN

5. 77 ZFEERNY 4 B BYHELC N B VAR

1) EFIHESIC L 2 iEH0HR

SY5555 DOz & 2 iGN R % Table 6 127K
K

S. aureus Smith & 4L fE T 13, SY5555 @ ED;pl3
0.250mg/mouse T N, % DitHE#F 12 CCL (EDs,
2 0.016mg/mouse) & 1) 45 % »%, CXM-AX (EDs,
0 0.250mg/ mouse) & W% T &H N, CFIX (EDs,
:0.630mg/mouse) 1+ & INCPDX-PR (EDs, : 2.520
mg/mouse) L O ENT\7z,

S. pneumoniae TMS 3 B 3 5 T (3, SY5H555 (%
0.315mg/mouse M EDgo % 75 L, RE DGR E 2
CXM-AX (EDs, : 0.063mg/mouse) ¥ & 8 CPDX
-PR (EDs, : 0.020mg/mouse) £ ") 4 3 #%, CFIX
(EDso : 0.315mg / mouse) & [{ % T & 1, CCL
(EDs : 0.500mg/mouse) & ) LTz,

E. coli C 11EYYE L L K. pneumoniae 3K25/%
YA Tld, ML 7 2 2EHMIC 2 I1TIT ML 2R
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Table 6. Therapeutic effect of SY5555 on experimental infection in mice after single administration

. Challenge dose L MIC* EDs, (95% confidence limits)
Organism ) Antibiotic
(CFU/mouse) (ug/ml) (mg/mouse)
SY5555 0.2 0.250
4.5%107 cefpodoxime proxetil 0.1 2.520 (1.817-3.494)
S. aureus Smith ' cefixime 25 0.630 (0.454-0.873)
(6.9xXMLD) . .
cefuroxime axetil 3.13 0.250
cefaclor 0.39 0.016
SY5555 0.1 1.000 (0.616-1.624)
efpodoxime proxetil 100 >8.000
S. aureus TNC 1 1.2x108 ¢ p ox proxett
. cefixime 100 >8.000
(B-lactamase producing) (3.4xXMLD) . . X
cefuroxime axetil 1.56 2.000 (1.378-2.903)
cefaclor 50 >8.000
SY5555 =0.025 0.315 (0.206-0.482)
5 0% 10° cefpodoxime proxetil <0.025 0.020 (0.016-0.025)
S. pneumoniae TMS 3 : cefixime 0.2 0.315 (0.250-0.397)
b (3.6 X MLD) o e _
cefuroxime axetil =0.025 0.063 (0.041-0.094)
cefaclor 0.78 0.500 (0.367-0.682)
SY5555 0.1 0.794 (0.630-1.000)
2 5% 10¢ cefpodoxime proxetil =0.025 0.016
E. coli C11 ) cefixime <0.025 0.016
(25X MLD) . .
cefuroxime axetil =0.025 0.025 (0.019-0.033
cefaclor 1.56 0.025 (0.017-0.037)
SY5555 0.39 1.587 (1.024-2.461)
1.1%10¢ cefpodoxime proxetil =0.025 0.031 (0.022-0.045)
K. pneumoniae 3K25 (11‘>< MLD) cefiximc.e . =0.025 0.050 (0.039-0.063)
cefuroxime axetil 1.56 0.500 (0.344-0.726)
cefaclor 0.39 0.050 (0.032-0.076)
SY5555 0.78 2.000 (1.467-2.727)
fpodoxi roxetil 3.13 >8.000
C. freundii TNC 1 2.6%10° ce pocoxime proxet
. cefixime 1.56 >8.000
(B-lactamase producing) (9.3xMLD) K .
cefuroxime axetil 6.25 >8.000
cefaclor 3.13 >8.000

* Agar dilution method (Inoculum size : 10° cells/ml)

MICs of cefpodoxime proxetil and cefuroxime axetil represent as MICs of cefpodoxime and cefuroxime, respectively.

FNR 2R L 72DI2R L, SY5555 @ EDsold # 1L F 1
0.7948 & 1*1.587mg/mouse THh ), FDiGHMNEIT
MIC % B %2 - 72,

B-7 7 >—XEEKTHSS. aureus TNC 17
£ TlE, SY5555 ? EDsl21.000mg/mouse & &\ i
EIRL72AHY, ML 7 2 ABDEDIIAEKL ) HICE
o7z,

B-7 7 =—XREEKRTH HC. freundii TNC 1%
QE T3, MR+ 7 2 23H 3T >8.000mg/mouse
DEDse % R L 72012 %+ L, SY5555 7 EDsi32.000
mg/mouse ThH "), ZDIHHESNFIZRBE N LEN
Tz,

2) SY5555 Bl 5-1C & B it s R

~ 77 Z 12 SY5555 # #fIn# 4 (1 1810.5mg/mouse
%z 3 mls) L7z g i g #HR 2 Fig. 1127R
¥,

1.0, 1.58 & 0°2.0ug/ml LI b miE B+ i
T HREHIA L MBI 5300mg EIERE T LR X (3
EAEEILTHEZ &b, ZORME DM
Exs lalb—F LT IMILDL EEL T,

KETIVE Rz SYS555 D itz # %4 Table 7 12
Y,

S. aureus Smith, S. prneumoniae TMS 3, E. coli
C 1B X UE. coli 4D ZFNFNDRERIEIZ B\ T,
OB TIE 27 ZDHAFHRIE 0% TH > 2oizxt L
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Time (h)
—o— Human (Phase | Data : 300mg, postprandial administration, po)
—O0— Mouse (0.5mg/mouse/one shot, 3 times, po)

* Administration

B 4 S . .

o Duration time of SY5555 in serum
n ] Serum Duration time (h)
S 34 concentration

S (1g/ml) Human Mouse
= E

E w 24 =1.0 3.7 3.9
g 4 =1.5 2.7 3.0
§ 14 =2.0 2.2 2.2
E

3 —

B

£%

7 T T 1

Fig. 1. Serum concentrations of SY5555 in mice after multiple administrations

Table 7. Therapeutic effect of SY5555 on experimental infection in mice after multiple administrations

. o Chailrlcngc dose MIC of SY5555* Survival rate (%)
Organism . 7 ve
'CFU/mouser fegg/ml) No treatment SY5555**
S, anrens Smith 2,110 14.0<MLD 0.2 0 100
S. pueumoniae TMS 3 4.3 -10° (3.1 xMLD) =0.025 0 100
E.ocoli C 11 1.2-10" 112 < MLD) 0.1 0 100
E. coli 94 2.1210" (4.0 MLD) 0.1 0 100
* Agar dilution method Inoculum size © 10° cells/ml)
** Three administrations '0.5mg/mouse/one shot) were given orally 1.0h, 1.5h and 3.0h after infection.
Administration (0.5mg/mouse/one shot)
! 1 l 1
o
5
N
= control
56
w
= 54 MIC*(1g/ml)
: cefaclor 106CFU/ml 108 CFU/ml
< 44
—g SY5555 SY5555 =0.025 =0.025
z 3 cefaclor 1.56 0.78
:; 24 *Agar dilution method
~=<1.34 -~ —A Challenge dose : 7.2X106 CFU/mouse
T " T T T 1
01/4 1 2 3 4 Administration : po, once a day for 4 days

Days after infection

Fig. 2. Therapeutic effect of SY5555 on respiratory tract infection with Streptococcus

prncumoniae TMS 3 in neutropenic mice

T, SY5555 &G TIXI00% D frh Bet s n, A INE R N2 % Fig. 2 1277,
SY5555 $ G TI YL 2 H DB AR B B i

OB iGN R Sz,

6. =7 ZAKBIBPE T AT B BRHE S BRFLITF &0, AEORBRIFIL CCL & 134T %

S. pneumoniac TMS 3 # v 2@ B 7 LT Th -1,
DEEGHAT - SY5555 He i - CCL B2 L2
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SY5555 cefpodoxime proxetil cefixime cefuroxime axetil cefaclor
1004 A 1 1 W
E
S~
@
2 104 q - b T
=
S
®
-
=
5
S
=
S
< ld . - - .
£
Z
£
n
0.1 T —T 1 T T T 1 T T T ) T T ) T T ]
0o 1 2 3 4 0 1 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Time after administration (h)

Administration : po

—o— (). 5mg/mouse

—o— 1.0mg/mouse

Fig. 3. Serum concentrations of SY5555 in mice after single administration

7. =W 2B A MiETIBEHES

0.5mg/mouse 1 & 1.0mg/mouse % [1 % 5-1f
R ML IR EHERS 2 Fig. 3120 T,

SY5555 D MiEHiEE X CPDX-PR, CXM-AX
B LFCCL &) LD T, CRIX L EEE TH -
1. E 12, AEoMmFEHBEORRMIZ CXM-AX &
F°CCL L EIfEETH 1), CPDX-PR & & * CFIX
I WIEFICH - Tz,

m = =

PR T~ 4 3ESY 55550 in vitro 3 & Uin vivo
P2 1E, CCL(E 1 #4%), CXM-AX (5 2 #:41),
CFIX $ & 1 CPDX-PR (% 3 #:AX) o127 = 23
LR D S DRFEARED L,

1SN 7T AR HER 26t L T SY5555 (358 ) e FUi
FEEARL, BEHEOKEN L7« 2B RT E.
faecalis, E. avium 3 £ U—#) MRSA (28 L TH A
OB AME P BEI N, A7 T LBTER
1283 2 SYS555 D T 1 ia L CCCL & & &
CXM Lk hs&<, CPDX LU CFIX L h -7z,
HL, BEHFEORKIT L7 = 28D MIC, s K& W HE %
% C. freundii 3 L O E. cloacae \= %+ L T, AEIL5H
WA AR L 72,

Bacteroides &5 L U° C. difficile % &L HAMERIZ
L Tid, SY5555 (3#E1 1 7 o LEIZ A L2
AR N: ARSI BPAN

SY5555 13 77 sfetki o T 5 &M B-T7 7 8

2L GBI 7 L 2L NVESETH Y,
= O¥EHT C. freundii 35 L U E. cloacae |2 1T 5K
ES) 8 SR TN DA LR B GRTRE F SCY (AT 3 A
S. aureus 1 &£ ¥ K. pneumoniae \Z5F$ 5 SY5555 7
BT ANHI I MM 7 £ 2LV EN T B
JAR - o NS AN A

=7 ZEBRN) 4 5 B2 0 B SY5555 iR
Y3 AR FLIF 7 in vitro PR 1 & R e 72
SY5555 D=7 24z 351t BIKINEEED kR T2 7 = L 8
ICHNBLC WS EAZDEIND—D L &2 K7z,
— i, Bk A kL, SY5555 Dk iz BT A fiLidH:
WIEHERS =7 2Lz T AL — P BRI ET L
TlE, VYR 0T B AR P2 il B A L
Tx7,

S. pneumoniae TMS 312 % 5= Z4ERERGET
Lz BWT, SY5555 Dg#izh#is CCL L% ThH -
7z, Lo L, ARz 9 % SY5555 o MIC (3 CCL
D1/0LTTHE L% EET B L, KEDORERMNE
13 in vitro SR S 2 L T B 21 EZHC, D
WAIZ L= 21 5T AIKNEIED B RIR S FL
72,

SY5555 DA HAKNEHRENFEED &, =7 2 &
ML 72 in vivo TOAREDOHR JIRHtHIEEfF L1+
7 1 LR IR I WEETH - 72, LA L,
in vitro FU 11T, SY5555 (3 kil + 7 « 28 - (3 R
5D H L OWNIRMAEMZ T, HiLws 47D

zx
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In vitro and in vivo antibacterial activities of SY5555,

a novel oral penem antibiotic

Takaaki Nasu, Asako Motozaki, Shuichi Miyazaki, Akiyosi Tsuji,
Keizo Yamaguchi and Sachiko Goto #
Department of Microbiology, Toho University, School of Medicine
5-21-16 Omori-nishi, Ota-ku, Tokyo 143, Japan

# Present affiliation : College of Health Professions, Toho University

The in vitro and in vivo antibacterial activities of SY5555, a novel oral penem antibiotic, were investigated
and compared with those of cefpodoxime, cefixime, cefuroxime and cefaclor (CCL).

1) SY5555 possessed potent iz vitro antibacterial activity against both aerobic and anaerobic bacteria
except for Pseudomonas aeruginosa and Xanthomonas maltophilia. In particular, against aerobic gram-
positive bacteria including Enterococcus faecalis and against anaerobic bacteria including Bacteroides spp.
and Clostridium difficile, the in vitro activity of SY5555 was superior to that of the oral cephems tested here.

2) SY5555 was found to possess stronger bactericidal activity in 1 hour incubation against logarithmical-
ly growing Staphylococcus aureus and Klebsiella pneumoniae than oral cephems.

3) SY5555 was found to be more stable to various 8-lactamases produced by gram-negative bacteria than
any other tested compound, including 3rd generation cephems.

4) In experimental infection in mice, the EDs,s of SY5555 did not necessarily reflect MIC values, because
the pharmacokinetic behavior of SY5555 in mice was inferior to that of the oral cephems tested.

5) SY5555 was found to be sufficiently effective against experimental infection in mice where the serum
concentrations were adjusted with multiple administrations to those of the pharmacokinetic parameters
obtained from Phase I studies.

6) The therapeutic effect of SY5555 on respiratory tract infection in mice caused by Streptococcus
pneumoniae was shown to be equal to that of CCL.



