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G WD - KR AN - BOLEARE - kR B BA BR
B KA B BR B LT PIA
Bz IEAD - B FIC- AR EE
HI_EsekE A
KOF & Xk H B W
(] AR I R SO B DI 23 R
Foo® R X
T ROKE RG24 = Pkt
v BARBERERE S — AR

FL ARSI NLHEOI T 2 T ORI L RGUEWE SY5555 DIk YLREIC BIT 5 LR
8 - BRIREVRES 21T - 720 THET 5, IPIREHR IR D BRRE 7 ki 3 2 18 11 % MICs,,
MICq, TR & Streptococcus pnewmoniae 458 Ti%, 0.006, 0.025ug/ml, Haemophilus in-
Sfluenzae 36¥% T, 0.2, 0.78ug/ml, Branhamella catarrhalis 36¥k1= %+ L Tix, 0.39, 0.78ug/
ml TH VENI2HE N 2R 72, Staphylococcus aureus 1=-o\>Tl, methicillin-susceptible
S. aureus (MSSA) 128t L T130.05, 0.1ug/ml & BIF7% M TH - 7255, methicillin-resistant
S. aureus (MRSA) 124+ L TI350, 2100ug/ml L EHIZH L T e d - 72,

AFN DML~ DFEATIZ200mg 5. 1 B CHIEI 5% & — 7E2.13pg/ml, 300mg #5- 2 T
1.52, 4.52ug/ml TH-72, 4 AOBEIZHT K PIBE®HIE L 7255, 200mg 125 14,
300mg ¥ 5- 2 B TR IBE (BIRPBE/MEPBEL 12, FRFN0.02 (0.9%),
0.04 (2.6%), 0.47ug/ml (10.4%) TH -7z, 400mg % 1 H 3 @5 L 7200 E B E D
HWEB 2 /T L 7225, &5 2 BRIt T — 7{#0. lug/ml BIfICE L 72,

AH % 295 B ONFIR BB 1 e 5 U MBI FHT - BRROURI R 2 RET L 72, BRI RIEE S 4
B, BT, RRFR 5B, Hah 3B THMERIZT2.4% Th - 72, 295 205EH] TR A
AL 729%, rBES L7221 RRIC T § 2 MU 22898 RIZ, H. influenzae 13538 S 172 7 B
5%k, B. catarrhalis i3 5% 28k, S. pneumoniae (3 5 % 3 #k, Klebsiella pneumoniae |3
2% 1 ¥k, Haemophilus parainfluenzae |3 2 ¥ 2 %2R E 2 N7z, &K E L CORERIZ
21BRHI3BRT61.9% Th - 72, in vitro DIE N #/_"T MIC P BRIFTH 57212 b h b s Th
B TE Lo 2R RS SN, EBHIENFRIZ, 1E200mg 58 NAEXERIZ4/6, 300mg
BEHBITIZT7.3% ThH - 72, BIEHIZ 1 BIC THIDS, BEEREMEEE T3 161 iFEEERIE 5+
BN CTNLBETH - 72, Ub & D ARANIIPIRSFEPEIEIC AL T 1 HEEEH300
mgX 3 THHAWIRENLEA L HmENs,

Key words : SY5555, #EM1~<4 LA, IPIRSFRRGYE, WRKDEE

FORDHEWEDOEAIZEL (, K2 LENHE
HEAT2EAHPBAREIN TS, RO TIE=2—
/o ElE L L, EN» REMICEEINE
3R L7 2 2R MUNEEL AT A H L EOD
+ 7 = LRIDERRIGHATEEE 2 ), BIEH, LhEiEF
TOMIRBFBGE I KT B 68, FRchRicsT oM
RRIGHEICILS IBHENTE T3, SY5555 134> +

)— (#k) LILZWBEE (k) CTELRIBARINHH
DIETZATNERIRR LARBONERITH Y, HELE~
F LR 2D HFEESELT 7 Fuo7 ) WETE
BEINTWDZ L 2BENRSET 2, Az 7T 2
M1Ed &, Pseudomonas aeruginosa % W { 7" L&
B L TIRIZVWHE N 2EL, =2 —% /v #l%
FREO X7z 48] L EIREIC B-lactamase (25 L T&

* T 852 R RIBATIROA 1 -12- 4
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ELERTH 5,

A AR 21T, HEBERIRRET X LT, ARAIOIFIR 2 R
fEBEHRRDOFBEBEICHT 5 in vitro TOHRHEHE
E, AR R BEAERYEE SH RS LT e b
WP R R & E LKNENRBIC DWW T L RRART L 72,
72, BHIRBORRGT & U CIRIR 28 Ry aE /8 5 295112 A &l
#¥5 LT in vivo 12 BT AR L BWERHIZ DWW T
BES L 72,

I. HFEELUMH

1. MIREBIERE ST 5 in vitro LA N

BIF KB NEH B W TR DML 2% S B &)
LOBEE NIRRT OMHBELRERE L H WY, BAML
R OB R M L O EEBHRIERE (MIC)
ZHE L 72, B8, 10%cfu/ml i2 THT - 72, BRRIZIE
IRESEGYE N FER LB TH AUTOREIC DN TR
&1 L 72, Streptococcus pneumoniae 45%, Haemophilus
influenzae 36%%, Branhamella (Moraxella) catarrhalis
36k, Staphylococcus aureus 51%k (Wi DMPPC i
x4 % MIC #%6.25ug/ml LI'F» MSSA 274, 12.5
wg/ml LI ko) MRSA 24%) % B 7z, 7272 LIfikes:
RYYENFBELRREN—DTH S P. aeruginosa |2
L CIIARFDHE N 2 F L e v oRETHEMEIC I3
272,

2. SY5555 DA N8 FE I E

SY5555 DIl B & VTSR P ~DBATBE 2 1E 1R
R B A HER CRIE L 72, W LoFER] b #0lE
5B TIT- 72, 3EEFNI &% 1 RS L 2%l
BLUERPRBATREXRIE L2, 2095 b 2R

A& %300mg, 1#EFNIC200mg % 5 L, #51£0.5,
1, 2, 4, 6RMBICRML, FEEHICETS

MEIK & 3RELL 72, 19ERIT 1 [B400mg % 1 H 3 [l 5
L 2B DR RIBE O H NEB 2 BRET L 72, MLiid M
HICBEL 72181, BIRIIN-TE2F L 274 1/5
R L 2R S L TR,

WI%E X Escherichia coli ATCC39188 #KEH 2,
Brain Heart Infusion Agar (BBL) #fRsEihs L
THW72EE 7 7812 & 5 Bioassay iki2 TiT-
72, 3TCT—WHERE L 72 E W % Heart Infusion
Broth (Difco) THE L &% kL 21k, BREEt
L, nESPBENEHOEERIC
Monitroll (DADE) #, &£+ i8R RIE FH DR BRI
131/15M V) > B2 & (pH7.0) 2 AWz, 37TCT—H&
FEFRAERHIE M & B U AR & VR L i, "B
FRELEHL

3. ERROYAHHBTEORES

1) *%HEEH)

19904E10 H > 5519924 7 H F T MR Z B8 A7 24
MRS & OBEHE 3 Mia%Ic 35 v T2 gt L 72 IR 85y
iE B 29011 SY5555 BRELIRGL 72, WRIEEHR
BXRIGP, A SYIRAE 7B, 18YENANE 2 61, B
% 3 H, E"l"at BER 1B, BERELLIBITSH - 72,
tk%ﬁ%ﬁili”@& L'Hfmﬁfﬁ% Lo Utz v, FEHE)
12107cfu/ml LL iz syt iz L o 2RI & L 72,
BI85, LB THEMIZ17iED ©H 81k ((FH£)585%)
ThH-o12,

) b - S5 8

1 B G- mus 3l s L, 1 a5 &12200mg 576
%1, 300mg #2251, 400mg #»* 1 | T, &5 #AkIE 3 ~14
HIE#&5 L 72,

3) RhRHE L

FRRBN RO HE I I3 50, 1, HROBEKRIER, &
REOHERS, AMBRES & 05, mik, CRPZ%&D

REEFTR, FoMmBELAORAEL ), SR
ERHEEIZ L) EW (excellent), H%h (good), °XFH

% (fair), %) (poor) o 4 EXF&CHIE L 722,
4) BWER - ERIRRRA(H R E ORRET
BaREER DEEM A BET 2179 & & i, SY5555 ff
RO H - tEMBIER DA E, BERREBENES)
12D\ T R THE L 72,
o B |
FE MR EFIRE T 2 HE N
MEEEORBE E MIC 404 % & U512 MICso, MICy,
T Table 1 12/RL 72,
1) S. pneumoniae
AFI D S. pneumoniae 45 I X HHE 112 =
0.003~0.1gg/mliz 545 L, MICs420.006ug/ml,
MICy0120.025ug/ml Tdh - 72, RBEIZ T B HHE 11
IE 1258 <, MIC,, THET 5 £0.025ug/ml & Hisd T
BIFAHE 1% BT 5 imipenem (IPM) & (1313E% T
&Y, ampicillin(ABPC) £ 1 2 1%, cefixime (CFIX)
& 0 321%, cefteram (CFTM)
(CTM) kL hi16fEEN T 7z,
2) H. influenzae
H. influenzae 365125t L T MICsy, MICqoid, #
NnFNO0.2ug/ml, 0.78ug/ml TH Y, CTM, IPM &
N FNFI 2 EEN T 722, MICs05%0.025g/ml D
CFIX, 0.013ug/ml & CFTM 23 Rid e r 272, 2D
368k H iz 12 ABPC 123.13ug/ml LIl £ MIC # 75 L
7z B-lactamase % 4 ABPC it YE#k A% 6 BRFFTE L 72
%, A& B-lactamase IC & HEIN LT VWHIE N %

&N 2 1%, cefotiam
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Table 1. Sensitivity of clinical isolated bacteria

Isolate strain L MIC (ug/ml)
i . Antibiotics
‘No. of strains) range 50% 90%
SY5H555 <0.003 - 0.1 0.006 0.025
Ampicillin =0.003 - 0.39 0.013 0.05
Streptococcus pucumoniae Cefixime =0.003 - 6.25 0.2 0.78
145) Cefteram =0.003 - 0.1 0.025 0.05
Cefotiam <0.003 - 0.39 0.1 0.39
Imipenem =0.003 - 0.05 =0.003 0.025
SY5555 0.025 - 0.78 0.2 0.78
Ampicillin <0.003 - 2100 0.2 0.78
Haemophilus influcnzae Cefixime 0.006 - 0.2 0.025 0.025
361 Cefteram 0.006 - 0.025 0.013 0.025
Cefotiam 0.025 - 3.13 0.78 1.56
Imipenem 0.025 - 1.56 0.78 1.56
SY5555 0.05 - 0.78 0.39 0.78
Ampicillin 0.025 - 25 0.78 3.13
Branhamella catarvhalis Cefixime 0.025 - 0.39 0.2 0.39
136) Cefteram 0.1 - 3.13 0.78 3.13
Cefotiam 0.2 - 3.13 1.56 3.13
Imipenem 0.013 - 0.2 0.05 0.1
SY5555 0.05 - 0.78 0.05 0.1
Ampicillin 0.39 - 12.5 1.56 6.25
Staphvlococcus airens TMSSA) Cefixime 12.5 - 2100 12.5 50
27 Cefteram 3.13 - 2100 3.13 6.25
Cefotiam 0.39 - =100 0.39 3.13
Imipenem 0.013 - 1.56 0.013 0.2
SY5555 0.05 - 2100 50 2100
Ampicillin 25 - 2100 50 2100
Staphylococcus aureus {MRSA) Cefixime 12.5 - 2100 2100 2100
124) Cefteram 6.25 - 2100 25 =100
Cefotiam 0.39 - 2100 12.5 2100
Imipenem 0.025 - 100 3.13 50

w7z,

3) B. catarrhalis

A #| 7 B. catarrhalis 36%k 12 x4 5 HLE 51 i3
0.05~0.78ug/mlic 53 #5 L, MICsl20.39ug/ml,
MICq020.78ug/ml THh - 72, IPM 21345 8 1%, CFIX
1213 21&5 R L o, ABPC, CTM, CFTM kL 1)
BN T,

4) S. aureus (MSSA)

DMPPC iz *f § % MIC »6.25ug/ml LL F & S.
aureus (MSSA) 27#(2 x93 2 MIC 130.05~0.78ug/
ml 124775 L, MICs0l30.05xg/ml, MICeoi20.1xg/ml
L IPM LT EEDENHE N 2R L 72, 4EK
L7z ESNE & MIC, THET 3 &,
R2~S512E R B2 R L 72,

5) S. aureus (MRSA)

S. aureus (MRSA) 123+ L Tiz MIC #%0.05¢g/ml
D1ERCTEREED A, SRRETLZ, fi
DREOHUEWE L FRICERKREICICHTE 572130t
BhHiZEL Cwih -1z,

2. BRREIC BT 2 MERE L VEEPBITRE

FFEEL L UBBBICRE 22O T HIEDEED
T % 3R B8 M FUERIRAE B 4 B (case No. 1, 3,
4,6) EXHREL7,

1) BUHREIX RO BHHEES (case No. 1)

6252, B. catarrhalis gz & ) SHERMEIC LY
ABE L 72 5EB) T, AFI200mg % 4IRS L 72 %0 &
PELOERPBEYRIEL 2, MEPRBEIL 1M
Hh LRRHEEET, 2 B BICRKEE2.13ug/ml 2R
Ll L 6 BB I3 & NAi < -7z, Tie
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10.0 10.0+ Case. 4 : 78y, M
) Case. 1 62y, F - 4.52g/ml ot y o
E 2.13ug/ml #1. Chronic bronchitis E - Lhronic bronchitis
w )
3 2
E 1.0+ g 1.0+
g g
s g
S 0.1 Serum o 0.14
£ E
:
& @
M T T T T M T T T v
30 60 120 240 360 0 30 60 120 240 360
£
E:f 0.1+ 1.0+
E 0.02/g/ml E 0.47/g/ml
e 0.014 £
§ Sputum s 0.14
3 B
o =] °
E 3
3 g . Sputum
3 A T T o _
& 0 30 60 120 240 360 2 0-01
Time after administration (min) g
=%
Fig. 1. Serum and sputum levels after first admini- N
. AS T T T
stration of SY5555(200mg) 5 60 & i A

120.98h, AUC i34.29ug-h/ml T - 72, [EREICHIE
L 72 P RBATIR R 13 2 RER 1% S S L 6 RERHI 1%
2L RSN ATRATIBE MK, &E#EIZ0.024g/
ml T& - 72, B i 8 B I 59 % W88 P ol B b3
0.9% %R L 72 (Fig. 1), AEFIDERKRINFRIT, EEH
(B. catarrhalis) BHEINT, EHEHES L2,
ZOHEAE LT, REIOEERPBEIFRLEE D MIC
0.1ug/mlICEREL b -2z LHEESI L2,

2) BHESREXRNDBEHE L REHEREEL G

F L 724EH (case No. 4)

8% B, BRABIITHTH 7255, BYuc & 518
HREFLRDBUERE L REXWERELHREL 2E
BT, AKI300mg % %5 L7z, #&5% 2B EICES
M4 52ug/ml 345 5 N LIR#ENR L, 4 ReRHEIC
1.79ug/ml 7R L 725 6 BRI B IC 3Bl & 7 <
7 5172, Ti231.5h, AUC310.4ug-h/ml TH -7z,
W TR RS AT B IS 2 BRI 1S R E0. 47ug/ml % IR
L7z, @ mFgeEIc g 255K g EIERIZ10.4%
TH -1 (Fig. 2), FEFNC BT BERMFILENT
37) 272,

3) BHAEX RN BHEES (case No. 3)

81 B, H. influenzae | & B BMREI RO AN

Time after administration (min)

Fig. 2. Serum and sputum levels after first admini-

stration of SY5555(300mg)

BEHIT, AREIZ00mgZ %G L7z, &5 2REHEICK
S 52ug/mlh S S MLLIAERRL L, 6 KERETH (2
3R E N2 %o - 72, Ti2031.34h, AUC i33.38ug"
h/ml Tk 7z, BHRPBAITEEL 2 RERH%ICRSE
0.04ug/ml %73 L 72, B IC g 2R iR
REHHI32.6% T - 72 (Fig. 3). case No. 1 & [EH
ICASEBNZ BT R IBE IR RERE (H influenzae)
@ MIC 10.39ug/ml X WKIETH » 72720, RRE
BREINT, CEMEHES N,
4) BHEREXROBEMENS (case No. 6)

66k B, MBUERFXRD B. catarrhalis Bz &
b RMMERTHY), AK400mg % 1 H 3 [OEEHKIC
Heb | 2o ThIBED HNEE % &L 72, #IE
54440 2 BTS2 B B I3 R B0 . 10pg/ml &
7, LgET 242 0H, 3RIENOHRE#BUE
HLAE#RE L ILITESEOEKPIBELBELNL

(Fig. 4), B LHE D MICIEIZAHTH - 722°, KEI
BREENT, BRMBISLSENTH - 72,

SY5555 Hilnlik 50 3 FEBINRNEIRER £ L7z b
N % Table 2 127~ 72,
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10.04 Case. 3 : 81y, M
#1. Chronic bronchitis
1.524¢/ml # 2. Chronic pulmonary

1.0 emphysema

0.14

Serum concentration (g ml)

0 30 60 120 240 360
0.1

o 0.04xg/ml

0.014 . . .
Sputum

Sputum concentration (xg ml)

A T T T
0 30 60 120 240 360
Time after administration (min)

Fig. 3. Serum and sputum levels after first admini-

stration of SY5555(300mg)

1.09 Case. 6 : 66y, M
#1. Chronic bronchitis

E
¥ 0.10ug/ml
= ). 10ug/m
s o . .
e L]
= o .
I ® o
g oV
<
c
< .
£ 0.019° . *
Z<0.009 F-—---- L — S
2
7}

Administration Administration Administration

L (400mg) J (400mg) l (400mg)

T T T T T T T T
6 12 18 24

Time after administration (hour)

Fig. 4. Sputum levels after first administration
of SY5555(400mg)

3. NPURERRAE I B B BRI ER

RENS THEBEEAT - 1220BEBIC DT, Fiy, B
By, ERE L ZOKEL SN MIC, #58, #5
HARS, BRAAE, BIfEA % Table3 2Rl 7z, 1M
5 &13200mg #* 6 %1, 300mg »% % T226, 400mg »*
1#THY, £F¥5RET183RTH-72, &S
HRIZ 3 ~14B %5 T, Bi&k5&132.8~12.6g T
H o1, BIFERIZ300mg %59 14 (case No.12) T
5 EtA1% 2 HH > S THRIPHBLL 22 0%I5R], 1LH#
FlTHEL, HEOMWIITIETH - 12, F 2ERR
HHAETIZ, 16 (case No.13) TAFIRSICHERET
3 & BB HEEEROTE £ H5580 b N 12 AR 5%
THOBIFAE TIIHE L T 7z, FEEERE O EE I,
F5RTT 1% ($80/mm?®), #&E5#T K 6% (510/
mm?), #5447 7 BT 2 %(160/mm?) TH - 72,

1) EERshE

295EBI DB BHIERRNR % Table4 i2/RL 72, &1k
TIIER 4 B, BHMITH, B 56, EHIFT
AMET2 4% TH - 12, EEINZOWTUL, fiRD 3
fEB) (2461, 3t V—F) TR 1FI»EMT2H
DIRREMTH - 725, 2 ER & LI KR BIC BN
FUERE (BHEREXR, [EIGRE) 255 5D
Th 72, BHEREIRIGER TIEESH» 16, BX
D106, RHRD 36, EHALBITH -2, BE
SAREE 7RI TR AT 1B, AR 4B, ExhHT
26, BHEMAIE 2 EFIL 2B E LAMTH 72, B
HREZR, BERERE1HIZE LICEMIFTH -
72,

2) EREFIZNE

RE R I 29FEBI 20002 5 21k 2 B L 72, MR 2R
R R L S, pneumoniae+ B. catarrhalis
124 % 2 HEARYED 16 (case No. 7) I2@BH LN
7z, Table 5 I DB FHIFNR %R L 72,

H. influenzae |3 7 ¥k 5 BADSBRE X NL72h, BRE T
Eleh o712 245EBD 9 B 14 (case No. 3) 1%, AH
L BN RLUREABEEICEI L TWBEFTSH
N, H. influenzae NHFIEIZ BT 5 colonization 8¢
bNBERITH - 72,

B. catarrhalis 13 5 %k 2 BRASRE I 72720 T 3

Table 2. Pharmacokinetic parameters of SY5555

No. of Dose Serum Sputum
case Ae ‘'mg/ Tmax (h) TW (hi Cmax (ug/ml) AUC (ug * h/ml) Cmax (ug/ml)
1 62 200 2 .98 2.13 4.29 0.02
3 81 300 2 1.34 1.52 3.38 0.04
4 78 300 2 1.5 4.52 10.4 0.47
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Table 4. Clinical effect of SY5555

Clinical diagnosis No. of cases | Excellent Good Fair Poor Efficacy rate (%)

Chronic bronchitis 15 1 10 3 1 73.3
Bronchiectasis 7 1 4 2 5/7
Chronic pulmonary emphysema 2 2 2/2
Pneumonia 3 1 2 1/3
Acute bronchitis 1 1 1/1
Acute tonsillitis 1 1 1/1

Total 29 4 17 5 3 72.4

Table 5. Bacteriological effect of SY5555

Organism No. of straing Eradicated | Decreased | Persisted | Replaced [Eradication rate (%)
Haemophilus influenzae 7 5 1 1 5/7
Branhamella catarrhalis 5 2 3 2/5
Streptococcus puetmoniac 5 2 2 1 3/5
Haemophilus parainfluenzae 2 2 2/2
Klebsiclla pnermoniac 2 1 1 1/2
Total 21 12 1 7 1 61.9

Table 6. Clinical effect of the treatment with differential dose of SY5555

200mg X 3/day 300mg X 3/day 400mg X 3/day
No. of . No. of . No. of .
. . . . K Efficacy . Efficacy | _. X Efficacy
Clinical diagnosis No. of | satisfactory No. of | satisfactory No. of | satisfactory
linical rate cases clinical rate cases clinical rate
cases clinica ases ini ses
(%) (%) (%)
response response response
Chronic bronchitis 2 1 172 12 10 83.3 1 0 0
Bronchiectasis 2 1 1/2 5 4 4/5
Chronic pulmonary emphysema 2 2 2/2
Pneumonia 3 1 1/3
Acute bronchitis 1 1 1/1
Acute tonsillitis 1 1 1/1
Total 6 4 4/6 22 17 77.3 1 0 0
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Laboratory and clinical evaluation of SY5555, a new oral penem antibiotic
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We performed laboratory and clinical studies on SY5555, a new oral penem, in order to evaluate its
usefulness in respiratofy tract infections.

The antibacterial activity of SY5555 against respiratory pathogenic bacteria was superior to those of
reference 8-lactam oral antibiotics used in the study ; its MIC;, and MIC,, were 0.006 and 0.025.g/m] against
Streptococcus pneumoniae (45 strains), 0.2 and 0.78ug/ml against Haemophilus influenzae (36 strains), 0.39
and 0.78ug/ml against Branhamella catarrhalis (36 strains), respectively.

SY5555 showed good activity against methicillin-susceptible Staphylococcus aureus with an MIC range of
0.05~0.78ug/ml, its MIC;, and MIC,, were 0.05 and 0.1xg/ml but the drug showed inferior activity against
methicillin-resistant S. aureus except 1 strain.

The maximal plasma level of SY5555 was 2.13xg/ml after a single 200 mg dose, and 1.52 or 4.52g/ml after
a single 300 mg dose.

The maximal sputum levels of SY5555 were 0.02 (0.9%), 0.04 (2.6%) and 0.47ug/ml (10.4%) after single
doses of 200 mg, 300 mg and 300 mg respectively (ratio of maximal sputum level to peak serum level).

Twenty-nine patients with respiratory infections were studied for the clinical evaluation of SY5555, which
was administered at doses of 200 mg, 300 mg or 400 mg t.i.d. for 3 to 14 days. The clinical efficacy was
excellent in 4, good in 17, fair in 5 and poor in 3. The overall efficacy rate was 72.4% (21/29).

Causative bacteria were H. influenzae (7), B. catarrhalis (5), S. pneumoniae (5), Klebsiella pneumoniae (2)
and Haemophilus parainfluenzae(2), 13 out of 21 strains (61.9%) being eradicated.

Diarrhea was observed as a side effect in 1 case. Laboratory findings showed a slight elevation of
eosinophils in 1 patient.

We concluded that a daily dose of 300 mg (t.i.d.) was a suitable dose of SY5555 in the treatment of
respiratory infections.




