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FRAR A LAREOTEYE SY 5555 OERKE [ HRARE LT, BERABF2UZHENR
@, HERSHAR (LR 150 mg, MR- R% 300 mg, ZEHERF 600 mg) B L URERSEH
B (1M400mg 1H3E7HM) 2EML, 2OBAEMLS FTENBBIZOWLTRIL
720

1. &4

1) MEHSBVWTE, 600mgR50 1HTGPT 0BE LA 2T Iz, Thllstid
BERRAER, BENFRS L UBKREFROVLTHIZBVLTLRE2ED» 57,

2) REHRSTR, REHEPCLATEOERELERD 2, T ORRITERERER 1 5,
REIFABIVRRE2FTH > 7288, WTFNLRERTRICEEIREL T, 27, 1HIT
FHRE DO LR E2FED T, £ OMOEKRIER, BENATRS X VERRERRICIRE 2B
oz,

2. ENEHRE

1) ZefER% 150, 300, 600 mg BEIHRSDOENEIRETIE, BREMPETBREICEET 2 ETO
BER (Tmax) (X 1~1.4 850, BESMAEFEE (CraxldH42.36, 6.24, 7.37 ug/ml, MMk
s FHEAE (AUC) 13%43.95, 11.73, 19.59 ug-h/ml, @ (T,.) 13#70.9
BITHD, Cnax & AUC CIZERIKEESED SN, T/, HBE5% 4BME TOXREIL
O RERDHEMR I 3.12, 6.78, 5.26% Th-o 72,

2) B#%300mg DHEEIRES TIX, THEEFRGICHE L T The 2347 1 BB L 7225,
Cmax, AUC 7z & iz 54 24 B £ COREAEDO BRIRFHEMBICIIZEBD B o720

3) REHKEwBIIS1, 4, THEH (1, 10, 19EE) #E5% D Chex 12%545.51, 4.25,
4.83 ug/ml, AUC i 12.54, 10.11, 12.19 ug*h/ml TH D, ERMEFED 225 72,

3. BNHEECBLIZTEE

RERSEBEOBNMAEEC S L IZTHEORN TIIBSEEBRAD L, 58T 6HE
ZRESROBEHKICEEL 72,
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SY 5555 1, 1985 4> b ) —REMERITRATIC B
WwT, FREGRINAERALRTEYRTHD, AL
RED 2t EML R)-FrIFEFu7Yrllicd
DERENTWEZ L EMENHNL T5 (Fig. 1),

AR LEELAEARY bVEFL, AFV) U
Staphylococcus M, Pseudomonas MER & 12 L A ¥ DIF
HAEEE, MEEECN LTI EREL, BICBREE
At/ LRI L THRAOZABEELE 2R, &
5z, &8 F-lactamase ICN L TRETHEH I L bl
BahtTnwa,

LML Tk, M- BALEERRK, £HBR,
HiRM - TREMRER, RRERR, —HXBEREOK
R, MBL25MRBEH SN T,

4@, RLIZSYS5555 DM [ EMABRE LT, B%
BRABFERRIC 150, 600 mg DZMMAFMERS, 300 mg
DEWE - ARHERS (7 0R4—/ =) BLU1E
400mg 1B 3E 7 BMORAK S 2 EHL =, FERIL,
WAl REMANREERASOXKE 2B L ETI990F2A X

COONa

l.*Q\\\_"|
HO—¢ L

e
*5/2H:0
B¢ H

(5R.68) -6- [(R) -1-Hydroxyethyl] -7-oxo-3-[(R) -2-
tetrahydrofuryl] -4-this-1-azabicyclo [3-2-0] hept-
2-ene-2-carboxylic acid sodium salt 52 hydrate

D 4B T, HEAKAFRRIALLMBECS > TREL 7,

BT, ZRMTHSNEROBEEZ 5 CiChAME
T AR ERET 5,

L B B 5 &

1. X R

H5HULHERB EUEABRRICOVLTOMRB T
v, BIRBICL D ER LSS N MERABF%
NEEL, BRAOBMCXBICLIRXLE: LT
®HL iz,

BE5HE HWEDTHESN, FHEEBLUFY
{kXK |3 Tablel iZ/R L 720

2. B5%, ¥5FE

M2 Table1 icRL 72 & 3 ic, 1~4 O Step iz
i}, & Step i3 6 HEOERET, TLBELMEL it
S5MEL 1,

© HEKSEK (Step 1~3)

%9, Stepl ¥ U TAH 150 mg DZEMEFHEIRS
2fFo k. KiT, Step2 TR 5 &% 300mg kL,
AT L 5 RNME~NDOER MM T 520K,
EMMRO 7 o R A ——Kic k) BTHRHRE LR
BB EDHKERIT> T, BT, Step3 & LT 600
mg OEMEFHEIYS 21T > 72,

WA 5 T, HkEE 1< over-night DR DE
A 150 ml & 3ticEKH LR S €, BEL 4R
FTHRAELL, RARODWTRERERT 50K
HWREEHCEREE, £, Z0RA—/—FOD
AR AT VIR TR UM (BEHINY
150ml, AV > ¥¥a2—2100ml, SR1{E, R/ <2

Fig.1. Chemical structure of SY 5555. B, v—HY>5g AvrIv——r-—F2g ¥
Table 1. Method for clinical trial and background of volunteers
Volunteers
Step Dosage Type of trial number of ageo height’ bOdY weight‘
volunteers (years) (cm) (kg)
26.7+2.6 170.8+4.9 61.1+4.1
1 150 mg Single dose in fasting state 6
(24~31) | (165.0~177.6) | (55.2~66.0)
26.0+1.3 172.71+4.5 65.0+2.5
3 600 mg Single dose in fasting state 6
(25~28) (164.8~177.6) | (62.3~68.5)
Single dose in fasting state
29.2+4.9 169.3+2.8 64.4+6.0
2 300 mg and after meal 6
(23~37) (167.0~174.0) | (55.8~68.9)
(Cross over method)
Multiple d .i.‘ .1+5. 4+7.2
s 400 mgx3 . ultiple dose 6 29.3+2.8 173.1+5.9 62.4
3 times/day X 7 days (26~33) (168.5~184.5) | (54.8~72.8)

* Mean+SD (max~minimum)
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-220g; BB 20g, FRAS 17g, BRA{H50g P
p)—-4404 Y =) REAKRE N SHAMICHA S
r-:o
@ RSB (Stepd)
FROBERSER (Stepl~3) OXBFMOMNE
oV HERMBERNLUALET, Stepd E LT
H4omg 2 1H3E, 7TEMCOLEDH 19 ER%IC
REKSE L, ¥REICIZ1B 30, A%30 Tk
150ml k3ticAREARE, B5ML1AE, 45
EBIV7THEOWRIZ LM A L L)z,

3. REBIUREREH

& Step it BT, WAL S VICEAMES RN
THRDICEML RES L UBREEE % Table2 i
gDl CROEDAY Y 2 —NIZDWT I Tables
3, 4R,

VIR Step IZBVT b, MK IS OME X
DRERTHR2UBMETAREL, *OMERER
7o T HMRF ROMBE 1T > 1o,

@ BEENFR

BYRFRRE LTHE, Lk, ", kx5
L L REDHEIE %175 7o

@ HEmME

BRI ICDWTIL, MBE—ARE, SEE—MER
MRE, FRIERE, WRERESOMBRER S KiIC
RREERRL /oo BICWMEREIC DV T, M
BIUVRPD B-w4 70 Zua7) vizs RickKe
NAG OHIE S B TEHKL 7z,

@ A SY 5555 MBEDHIE

% Step 28>, Tables 3, 4 2= L 7- MM C&RM
BLURRET, Mz s e RE D SY 5555

@ EEKER MEOHEEEML 2o E 72, % Step & b M4kt -
Table 2, Examination items
Clinical symptoms Subjective and objective symptoms
Physical tests Blood pressure, Heart rate, Respiratory rate, Body temperature, ECG
hematological { RBC, Hb, Ht, Platelet count, WBC, differential WBC, Prothrombin time, Ac-
tests tivated partial thromboplastin time, Coombs’ tests*
gt c . GOT, GPT, ALP, y-GPT, LDH, Total bilirubin, Direct bilirubin, Total protein,
Laboratory biochemical . . A i . i
tests tests Albumin, BUN, Creatinine, 8,-microglobulin, Triglyceride, Total cholesterol,
Phospholipid, Fasting blood sugar, Na, K, Cl, Ca, P, CHE*
. . Specific gravity, pH, Protein, Glucose, Sediments, Creatinine, NAG,
urinalysis . .
B.-microglobulin
Humor concentration SY 5555 levels and metabolites in plasma, urine and feces*®

/Intestinal bacterial flora®

* examined in 400 mg multiple administration.

Table 3. Time schedule of single administration (Step 1~3)

Times af'ter

administation | 1 2 3 4 6 8 12 24 (h)
Items
SY 5555 administration 4
Clinical symptoms ¢ >
Physical tests @] O A O
Blood sampling 00000 O O O O O ] O @]
Urine recovered O P —
Laboratory tests O O
Meal i @] O

A: Step 1 or Step 3 @: Step 2 or Step 3

¥: Step 2 (Standard meal)
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Table 4. Time schedule of multiple administration (Step 4)
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¥: Standard meal

R SY 5555 M 2 BIE L, Step4 (400
mg RIEKE) 28 »wTIRRMEB D SY 5555 K MER
BEbbETHEL I,

4, SY 5555 8 & UIEVRX ORE F5 ik

BRELALOBZTAPHCmMEEIHL, RiZ
Table 3 IR L BsMMAETRELNEL ek, £0
—#f (5ml) %—20°Ciz THREL 7z, SY 5555 Difisg
i &k CRPME (& Bacillus subtilis ATCC 6633 %
REMEL, 2 MF )Y LAEERALTEXA
Mk (Agar well ¥, 0.1 ml/well) iZ & 3 Bioas-
say i THEL 2 (M), XEOB/MUBBE i
MM T 0.1 ug/ml, RMRET0.05ug/ml TH-
f:u

%72, SY 5555 8 & U2 DR MR DT & WA
Wkoow b /57 4— (HPLC) itk 071 (&
f&h),

5. BRAENCE L I2TERORN

RE#SHRICBVL TR, ZFROBAMENCE L
RTEEERNT 5 HNT, B50], &5M%K4H
H, #5¥% 71688, 68H, 128H, 27THH X
ErFmL ., 1z, 850, RE5MKE4HE, &5
KTHR1BEORMETIX, 2% % Tic SY 5555 RE
2REL 2,

@b D Clostridium difficile BED > b D-1 B%
OB IX, XKEICSED0.1M Tris EMERK (pH
8.0) A+ T®AIL 2%, 12,000 rpm, 4°C, 10
SHELL, TOLWHEREE L THWE, D-1#%
OMHIci2C.D.¥ x v 2 D-1 (ZF{tEL) AV
kla.ll)n

. & |

1. BrH

ESteplic B 2 ERDOEFTHCHTsHME
Table5 % &bz,

@ HEHRSAK (Step 1~3)

Stepl, 2B IV 3DWTFhIZBVLTY, BKER
2o EENMAC RRE BRI o2,

B 5K % 2 BT B 13 Figs. 2~4 ic R L 72 4%, Step3
(600 mg HMEHRE) D 14T, &5 24 Rz GPT
OEMERY S BERBLL IE (23— 391U/ml)
2T, = OWBRED GPT DB I#5%3HA
iz 401U/ml, 7 HE 21227 IU/ml & E¥EHEACE
"Lt £72, GOT b GPT iz HEIL THBLLY
DOERBAHICHY, MOFFSERERECHRHE
PADLPoT,

ZDOMOBEREFRRICOWTIY, Stepl, 28&
U3DWLThORBRICIBVLTHLRAYEER 2B D Ld>
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Side effects

No abnormality

No abnormality

No abnormality

Slightly soft stools: 1 case
Loose stools: 3 cases
Diarrhea: 2 cases

These abnormalities were transient

Table 5. Summary of tolerance tests

Clinical tests

Others

No abnormality

No abnormality

No abnormality

Eosinophil t
: 1 case (4—7—-11%)

Renal function

No abnormality

No abnormality

No abnormality

No abnormality

Liver function

No abnormality

No abnormality

GPT?
: 1 case (23—39—40—27)

No abnormality

Dosage

150 mg single dose in fasting state

300 mg single dose in fasting state and

0.5 h after meal (Crossover method)

600 mg single dose in fasting state

400 mg multiple dose

3 times/day X 7 days

Step

1

3

7z

@ RMKESHEM (Step4)

HREER T2, 28I WORELERD 7o AR
BREE5E3HE»S 5 HECKREREAEED 2D 1
B, SBRCOAKERXED LD 16, 3HHLS
S5HECKE2ED b0 24, 28825 388K
RRELEORbD 28 TH- 72, LL, BFHRD
BREE O EE TIREERETET DD, KTHRICIZE
FINEB WML Tuvrtc, FAUNDOBKERS & vH
FRRMRIC OV TIRREZELERBD 2o I,

MERERRBICDOWVWTIZ, 1HICIFMEREOM
(B 5H14%—~4 BEH 7%—8 HE 11%; IE¥: 0~10%)
ERD LN, FFEERES L URIRIEERE LS
TRTOHEBCREEW 2B 2 h o 1 (Fig.5),
2B, ZO1POFMIRILIIBERT6HBIC4% L
E¥CEL T,

2. FEYRE

@ s

% Step TOXFIREH DO VM MEDOHS *
Figs. 6~8 iz, ¥EByH2¥/¢5 A — % % Table6 iZ7RL
7

Step1 (150 mg Bi[EI&k5), Step2 (300 mg H[E1HY
5) 38X U Step3 (600 mg HEIRS) DZWMEDOFE
B4 13 5% 0.75~1.5 BRI C RS #E%
L, £41.97, 5.13, 6.58 ug/ml TH-7z, & 1B,
Stepl (150 mg HEIK5) T3 5% 6 BRI LUK,
300 mg 3 & UF 600 mg £ 5 Tid 12 BEEILAE I 12 26
TR/IMRERELT (ND) Thote, k72, BEIM
HBE (Cnex) 13%5%22.36, 6.24, 7.37 ug/ml, M1
MhWME AR TEMR (AUC) 12443.95, 11.73,
19.59 ug-h/ml TH Y, FARKFEESED NI, —
Ay Crox BIFRFM (Thex 13820.96, 1.04, 1.42 B
i, *¥EH (T..) 120.76, 0.85, 1.08 R TH > 7=
(Fig. 6, Table6),

R - R 300 mg BERE S 7 0 A+ — /3 —i
IZTIT - IR D 4% S & D 8 % Fig. 7 127R
L7, RERESIZZHIRICHBET 2 L, Tnex id1.04
M5 2.08 BRfH & 1 BFfEE N, Crnax 83X UFAUC I
PRETULR, T, R2IEIRE—T%-> 7 (Table
6)o

REBECBLTE, 51, 4, THEOKYIE
85 (1, 10, 19EIH) #omBF@EELHEL 72
%%, Step4 (400mg RE K S) D Crax 12 &45.51,
4.25, 4.83 ug/ml, AUC i3%%212.54, 10.11, 12.19
ugeh/ml L IZIRAMKOMEEZRL, ERMERIEDSL
Bhdole, 72, Tmex 35%42.08, 2.17, 2.17 L &
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GoT GPT ALP wn 7-GTP
(KU) (x% (KAU)
7/ SO 154 80
404
304 38 crrenseiennenessrinennes 11,8 wenrreemssanananrnss 604
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Fig. 2. Clinical laboratory findings: Step 1.

'ﬂfa’l’(. 300 mgﬁfi&%ﬂ%tiit?[ﬂ—?b D, Tl/z
X%4&1.03, 0.93, 1.01 B§fl &, MEIRSEF L IZIZE
—TH -7 (Figs.7,8, Table6),

@ Rt

&% Step1 (150 mg $¢5), Step2 (300 mg £ &)
B LU Step3 (600 mg &5) DRPREICAEME IZ
0~2 B¥MBE RS b > L bE{, &X21.74, 57.55,
151.47 pg/ml THo 28, FOHRETL 12 BRI
BIELACRHEEhEhot, k7, B5% 24650
¥ TOREMEDORMRFHEMEIZL23.12, 6.78,
5.26%T&% - 7: (Fig.6),

7O AF —N—ETIT- LS L AR5 %
i+ 5, AREREBORPREAEBEIZ 2~ 4
R TREEZRL, MEEDRE L R ZHRHES
LD LEBNZEABED Shizs, 24RME TR
DO RREPHEMETIZ6.78, 6.66% L Z %3
Bipot: (Fig. 7).

REA%ET, &5 1, 3, 4, 6, THEORIREA(
BE S & CHEREDRIE 21T 1228, &4 DFKRE1L
o RZMERDHEME L, 4.12, 5.28, 5.00, 5.65,
6.57% L 1ZIZ—EL Twiz (Fig.8),

Q@ R&#MEE

m#Eh s L CRP D SY 5555 DR IEHR B M-1
ZoTIC M2 BEOHIE 21T - 7. MEEPOREY

B 2 Stepl (150 mg 8 &) & Step2 (300 mg #
5) vk NDT, Step3 (600mg#t5) ¢
1T M-1 &L M-2 3QZEQHETH > x A3, Step4 (400
mg REKE) TR M-1 DAPMETETHD, Step3
OB % Fig. 9 IR L7z, £ DR, MBBTII M-
1, M-2 £ b2 SY 5555 & D ®2Eh T, 2~3FT
BRMBEERL, TOBMERZELTH0.19ug/ml TH
ol ¥, REAOHM b Mk & FREz SY 5555
IDPPOBNT 2~ TREEL L 72, 58
24 B¥A3 % TP e % X M-1 T3 10.98%, M-2
Ti24.42%THo T,

@ XEHRE

RE#GHFORSHE], #5488 I UVRERTHR
1HB I RKERSYSS55ME DO E % To et
(Table7), ®#54H B 28 (No.4:11.43 ug/g,
No.5:4.02ug/g) ® L THERTHIBEK1H
(No0.3:0.29 ug/g) ¥ BEch SY 5555 skt S hie
2, ThUADbDORWTHh b B/IRHEBELT
(ND; <0.25 ug/g) TH-o1,

3. BRME#CS L I2TEEORN

Step4 (400 mg RE&KE) 2B 3 BAMEED
%1t % Fig. 10 TR L 72,

FRMEEIBER TR, FAORSICIIBCKE
REEED Lo 7233, Enterobacteriaceae B £
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Fig. 3. Clinical laboratory findings: Step 2.
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wn)
(KU) gor ) oPT (KAU) 00{ 7OFT
40. ............................. 15‘ w
301 [, 1 o
‘o_’\.- ”. .............................
201 — 40'___“
e
[ m———— e wm
.R, 2,5- ............................. o- .............................
L J L ——
Before After Before Alter Before After
(mlx./sdwl) Creatinine (mg/d) BUN (un) ( ﬂ;/‘l‘)) .

100
w- = T PP ——— % -
—_—
Before After
Fig. 4. Clinical laboratory findings: Step 3.
Table 6. Pharmacokinetic parameters
. Condition Camax Tanx T2 AUCo 2
Trial Dose
of meal (ug/ml) (h) (h) (ug-h/mil)
. 2.36 0.96 0.76 3.95
150 mg fasting
+1.01 +0.46 +0.14 +2.06
comparison . 6.24 1.04 0.85 11.73
300 mg fasting
of dose +2.86 +0.40 +0.23 +8.31
Single X 7.37 1.42 1.08 19.59
600 mg fasting
dose +1.97 +0.49 +0.19 +6.37
. 6.24 1.04 0.8 11.73
300 mg fasting
effect of +2.86 +0.40 +0.23 +8.31
meal ) 4.25 2.08 1.01 9.75
300 mg no fasting
+1.58 +0.49 +0.22 +4.63
5.51 2.08 1.03 12.54(0~6m
day 1
+2.69 +0.49 +0.21 +5.46
Multiple 400 mg . 4.25 2.17 0.93 10.11o~6m
day 4 no fasting
dose X 3/day +1.16 +0.41 +0.07 +3.18
4.83 2.17 1.01 12.19
day 7
+1.48 +0.68 +0.12 +4.70

Each value represents the mean+SD (n=6)
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Fig.5. Clinical laboratory findings: Step 4.

Enterococcus 130 0@V L, Yeast DWIN% B 72,
RIUBECRREROBY 2R, BCEERLANE
T® % Bacteroidaceae, Bifidobacterium, Eubacter-
ium DIRE L RE TH % Peptococcaceae D ER Iz 1

DERBHH, BELRTH6 HEIIHIZIZREHIEIC
BIEL T,

%72, C. difficile 8 & U D-1 BFEDOHR I Table 8
R L 7eds, C. difficile DHEBEZEDTH D245, D
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9. Plasma levels 1%
g —-o—:l“SxO)m: n-ﬁ%
84 --0- mg (nw6
-e--600 n=6
3 o anme
i 4
A !
2 0.5 \,
E .
g .\.“.
\
0.} T T 4 ,
01234 6 8 12
Time (h)
Time after administration (h) | 0.25 | 0.50 | 0.75 1.00 1.50 | 2.00 | 3.00 | 4.00 | 6.00 | 8.00 | 12.00
150 mg Concentration 0.31 1.35 1.97 1.95 1.72 1.09 0.42 0.31| ND
(n=6) (ug/ml) +0.21| £0.54 | £0.86 | £1.18 | £1.17| £0.74 | £0.31 | £0.05 -
300 mg Concentration 0.52 2.42 3.92 4.61 5.13 3.25 1.66 0.83] <0.45| <0.18| ND
(n=6) (ug/ml) +0.35| +1.79| £1.82 | £2.53 | £3.69 | £2.74 | £1.80| £0.94 - - -
600 mg Concentration 0.68 2.62 5.23 6.58 6.25 6.40 3.53 1.86 0.31]| <0.12| ND
(n=6) (ug/ml) +0.37 | £0.84 | +1.84 | £2.41 | £1.54 | £1.83| £1.99| £1.46 | £0.22 - -
ND: <0.05 ug/ml (Mean +SD)
b. Urinary excretion
- 2001 2 ——150mg émg r10
E [ --m--300mg (n=6 9
3 1504 Bl --o--600mg (n=6) - 8 é,\
%
£ ¢ 2%
: T
- 4 ° E
5 E g
O Lo - °
0 2 4 6 8 12
Time (h)
Time after administration (h) 0~2 2~4 4~6 6~8 8~12 12~24 0~24
Concentration 21.74 6.63 2.11 0.49 0.14 ND —
150 mg (ug/ml) +14.78 +3.51 +1.09 +0.25 +0.04 — -
(n=6) Recovery rate 2.18 0.75 0.14 0.04 0.01 0.00 3.12
(%) +1.13 +0.47 +0.09 +0.02 +0.01 - +1.56
Concentration 57.55 54.20 25.46 4.65 0.74 <0.18 .y
300 mg (ug/ml) +30.53 | £69.51 | £35.28 | +5.58 | +0.89 - -
(n=6) Recovery rate 3.48 2.49 0.61 0.14 0.05 0.01 6.78
(%) +2.01 +2.78 +0.83 +0.17 +0.05 +0.01 +5.09
Concentration 151.47 133.82 45.33 8.59 1.22 <0.09 -
600 mg (ug/ml) +69.51 | £57.99 | £29.48 | *5.26 | +0.66 - -
(n=6) Recovery rate 2.17 2.42 0.52 | 0.1 0.03 0.00 5.26
(%) +0.81 +1.08 +0.42 | +0.06 +0.02 — +1.99
ND: <0.05 ug/ml (Mean+SD)

Fig. 6. Administration of single dose in fasting state.
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2. Plasma levels
104
i s —o— fasting (n=6)
3 ---o--- 1o fasting (n=6)
& 14
0.5
01 S )
01232 6 8 12
Time (h)

Time after administration (h) | 0.25 | 0.50 | 0.75 | 1.00 | 1.50 | 2.00 | 3.00 | 4.00 | 6.00 [ 8.00 | 12.00
iggg;tnizng Concentration 0.52| 2.42| 3.92| 4.61| 5.13| 3.25| 1.66| 0.83| <0.45(<0.18| ND
(n=6) (zg/ml) +0.35| £1.79| +1.82| +2.53 | +3.69 | £2.74 | £1.80 | £0.94 | — - -~
n%;g{!ﬂg Concentration ND |<0.38| 0.68] 1.15( 2.90| 3.67| 2.66| 1.21| 0.34|<0.17| ND
(n=6) (eg/ml) — — | £0.67| £1.36| £2.42 | +1.83| £1.23| £0.67| £0.16 | — -
ND: 0.05 gg/ml (Mean+SD)

b. Urinary excretion
- 100, 0O —— fasting (n=6) 1o
g -.-0--- no fasting (n=6) 9
80 r8-g
3 "ég
§ »655
5 ’
g 4 g
g E
5 L2 E g
§ :
Lo
Time (h)
Time after administration (h) 0~2 2~4 4~6 6~8 8~12 12~24 0~24
Concentration 57.55 54.20 25.46 4.65 0.74 <0.18 —
300 mg (ug/ml) +30.53 | +69.51 | +35.28 | £5.58 | +0.89 - -
no fasting
(n=6) Recovery rate 3.48 2.49 0.61 0.14 0.05 0.01 6.78
(%) +2.01 | +2.78 | +0.83 | +0.17 | +0.05 | +0.01 | +5.09
Concentration 30.07 60.22 22.53 5.73 0.99 <0.16 -
300 mg (ug/ml) +26.26 | +39.61 | +16.58 | +4.69 | +1.12 - —
no fasting
(n=6) Recovery rate 1.62 3.37 1.00 0.24 0.06 0.01 6.66
(%) +1.32 | +2.04 | #0.75 | +0.18 | *0.06 | +0.01 | +3.73
(Mean+SD)

Fig.7. Effect of meal (Step2).

IEROBRUEZED LD 2HTH - T2,
1. # =

THY, LBEOHERANZ PVEETLIERAATDH
3%, AFZABIZBWT, TTRBERABT%

SY 5555 R AN BORALARNENWE  NREULBIHRARSKERS N TEY, FORER
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a. Plasma levels (n=6)
~ 101 —e—day 1 (1st)
'E we-aeee daty 4 (10th)
3 51 o -0 day7 (19th)
i o .\.\’
-..\’
a. J "
g !
é 05
o}
017g 5 5 4 5
Time (h)

Time after administration (h) 0.50 1.00 1.50 2.00 3.00 4.00 6.00
Day 1 Concentration 0.18 1.60 4.17 5.25 2.98 1.52 0.37
ay (ug/ml) 4£0.11 | +1.75 | +3.28 | £2.30 | +1.06 | +0.80 | +0.20
Day 4 Concentration 0.46 1.52 3.09 4.17 2.53 1.20 0.24
ay (ug/ml) +0.18 +1.02 +1.45 +1.20 +0.98 +0.68 +0.11
Day 7 Concentration 0.35 1.62 3.55 4.13 3.30 1.54 0.34
ay (ug/ml) 40.31 | +1.08 | +1.61 | +1.61 | +£1.91 | +0.95 | +0.22

b, Urinary excretion (n=6)

—

Cumulative percent
of dose excretion

in urine (%)
ON S N

(n=6, Mean+SD)

v:administration

VVV VVV VVV VVV VVV VvV V

0 1 i 4 6 171
Time (h)
. .. . Day 1 Day 3 Day 4 Day 6 Day 7
T
ime after administration (h) (0~24) | 48~72) | (72~96) | (120~144) | (144~168)
. Recovery rate 4.12 5.28 5.00 5.65 6.57
400 mg multiple dose (%) +2.28 +2.77 +2.34 +3.06 +2.92

Fig.8. Administration of multiple dose (Step4).

(n=6, Mean+SD)

S5ZRrLT125mg »S5KE1,000mg 3 T, Bk
PNIEEHERTI3125mg T, BIEERRED TR
W, ¥z, BSEEYICBT AEFOEAREE R L
fee 2, MREEH (T IRSERCLS
T, ERBYOKEHEML L bTERL, 1 XKBWL
TREBEICIY, Thax BIU T, DEE L RINED
BELHEMSA ST,

4E, RxizEhoDZ L 2B 2, BKEIHER
B L TREBRABTFEES 4 fl 2RI, £H O
HEHS AR (ZHEF 150 mg, Z2HERF- A% 300 mg,
TR 600 mg) B & UREHRSHABR (1E400mg 1
HR®%3E 7 HE) #XHEL, FOBAMELZ S Vi

ABIBIC DO W TR L 72,

HEKRETREBMEERORE X2 o 73,
GPTOBE ERMB600mgBREHTIAcEDLN
7z (Figs.2~4), ZOHRE 3B’ E5H123 -39 (&5
24 F¥R) > 40 (k5 3HHE)—»27 (}57HA8) t
WIEBELLEoTBY—BMEDObDLEZISNS
B, ERCL2EBERR2CRBBEETER Y,

400 mg REHEG T2 1 Pl iFERRED LR 2D
7o08, KR LRMEL 223 EOEBHTRE» ok
(Table5), %7z, REBSOLHICREHEPIE
L OEREED T WEEROE/LE2ED (Table
5), TONRIKEEREED- 6D 16, KE3IH
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COOH H OOH
A OH OH

i .5PH0—= 4 COOH + COOH
HO-C—; 5 HO-O— H
HC H HC H H
SY 5555 M-1 M-2
4. Plasma levels (n=6)
E 107
—e—SY 5555

3 51 - M-1
g - M-2
= 1
ga&
g o1 ¥ .

013133 ) 12

Time (h)
b. Urinary excretion (n=6)
30, --o-—Total (SY 5555+M-1+M-2)
2 —e—SY 5555
35 204 J— P T — ]
§ /.rr"""
.gE /'/.‘
§§ 104 4 T R .
0%
oL &
0 2 12
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Time (h)

Fig.9. Metabolites of SY 5555 (Step 3).

Table 7. Concentrations of SY 5555 in feces (Step 4)

Administration of 400 mg
No. before treatment

—-1~0 4 7~8
1 ND ND ND
2 ND ND ND
3 ND ND 0.29 ug/g
4 ND 11.43 ug/g ND
5 ND 4.02 pg/g ND
6 ND ND ND

ND: <0.25 ug/g

BLURIE 2 FIThH- 7258, EBPcERL, v
b ERTEICREEL T Y, Z2MOE T3
K FEEL: 232300 TREVEEZ N

720 Z DMOBEKRIER, BEWFRR S L VEBRRERN
RURRE2FEDR» oIz, &5, HL2OEERE
BRMEOER L BRI OWVLTH S E, TERTAMN
B T% 2 Bacteroidaceae, Bifidobacterium, Eubacter-
ium DIBRE L KB TH B Peptococcaceae DEIRL
Pizky, EHEREPLOOLRSTEICAHAZ B,
LiL, REETHRC, EHERESEL L, Mk
BRI THY, BERTERLBEICHERSE
BHREEL 2o Lo T, EEREFEHKKMER
DEBDOHERRII 55, ZOBROEHROBME L E
EHSHE L OB#EIXEL TRV, B8, RERS
T 2Pz C. difficile D D-1EFFBED 5 fz 23,
ZOREOEIRERETHY, D-1BRCLIHETIR
Zwr#Ez sht (Table8),

AH| DENEIREIC DV T i, 150, 300, 600 mg %8
BERFEE &S TIE, Cne i3%%42.36, 6.24, 7.37
ng/ml, AUC 1348 43.95, 11.73, 19.59 ug-h/ml &
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Table 8, Clostridium difficile and D-1 toxin in feces (Step 4)
D-1 toxin/Clostvidium difficile (CFU/g)
No. before treatment follow-up
-4 0 3 7 +5 +10 +26
1 -/- +/- ~/6.0%10* | —/2.4x10° -/= -/- -/-
2 -/- -/- -/- +/- ~/= -/~ ~/-
3 -/- -/- ~/- +/- -/- +/= +/-
4 -/- -/- ~/= ~/- -/~ ~/- -/-
5 +/- +/- -/ -/ -/~ -/~ -/
6 -/- +/- ~/4.0%10* -/= -/= -/= -/=
+: 500 ng/g, 4 1,000 ng/g
12 Total scrobos (n=6) U4 X OROKRE TRE(LED I 2 MWD SY 555
DOREY (M-1, M-2) BB AH TV 3, M4
“ D M-1 & M-2 i, ZBROZMEF 600 mg HEIKS
g ey EBOTOABES R, BERELRELAL
E =o=No.2 POBA TV (Fig.9)o 20D Caux RENFHO0.19
_§’ 4 ~#-No.3 pg/mlTHY, RKELED Coux DRI 4BUTTH >
TN ke —F, REOKRHFMER M-1 T 10.98%, M-
3 Nt  2THA2%T, BEHTBE15.4%LRY, KEL
O PR R T vm HD5.25% L HRTIZFIRIEDOYEME R R L 1248,
Days IO M-1 & M-2 i BEWERIZED Shkmotz,
ULDBREIREOER KT 2, RELE X400
mg 1B3E7BMORE:2To%. 1,4,7HH (1,
10, 19EH) HERBEE R L 258, Chax, AUC
§ B & VRPRE(CEEIE & 0 B kBEOELR
) —e—No.1 STICERMERBDO R o7z, 72, BEHKOKEL
5 : N2y 400mg 1 B 3 EEBAKKARE L1,
5 oy S, ML 72 MBS & VIR S RRO MR
WAy -e-Nos  ERSCIKRPBEORRRAMOSMEK T 5
[ Y “eNeb MIC & D AT, MK TOMEERBIHL THAL
-5 —4 -1 0 3 4 8 14 21 35 MESEFINZLEIONS,
Days 4 i
1) Ishiguro M, Iwata H, Nakatsuka T, Tanaka R,

Fig.10. Total bacterial flora in feces after SY
5555 administration (Step 4).

Fﬁiﬁiﬁﬁi)i%&) En, Twz ‘iﬂ‘] 0.9 ﬁﬂﬂ?b 2 fCo
7, RPREEPEMEIX3.12, 6.78, 5.26% T
Ho7z (Fig.6),

RIZ, 7JORLX—N—HRIZ IV ABOEEL 7>
B, REBEBECREBFRES CHBL T T 2858 1
RREIE L 72 6 DOBINE IS L Z03a 50
¥ (Fig.7), 1 X Ch oL T, DEEPR
INEOHINITED Sk - 7219, FAIES v b8 &
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Phase I clinical study on a new oral penem antibiotic, SY 5555

Mitsuyoshi Nakashima and Toshihiko Uematsu
Department of Pharmacology, Hamamatsu University School of Medicine,
3600 Handa-cho, Hamamatsu, Shizuoka 431-31, Japan

Kouji Yoshinaga and Toshiyuki Sueyoshi
Clinical Development Dept., Yamanouchi Pharmaceutical Co., Ltd.

Yasuhiro Kikuchi
Infectious Disease & Immunology Research Laboratories,
Yamanouchi Pharmaceutical Co., Ltd.

Takashi Hirabayashi and Toru Wada
Clinical Research Dept., Suntory Ltd,

Osamu Sugita
Bio-Pharma Tech Center, Suntory Ltd.

The safety, tolerance and pharmacokinetic profile of SY 5555, an oral penem antibiotic, were
examined in 24 healthy male volunteers. In the single dose study, 12 subjects were given an oral dose
of 150 or 600 mg in the fasting state. In the cross-over study, the effect of food on the pharmaco-
kinetics of SY 5555, was investigated in 6 subjects treated with an oral dose of 300 mg. In the
multiple-dose study, 6 subjects were given 400 mg of SY 5555 t.i.d. after meals for 7 days. The
results obtained were as follows:

1. In the single dose study, there were no abnormal objective symptoms attributable to the agent.
Neither physical abnormalities nor abnormal clinical laboratory findings were observed, except for
one subject treated with a 600 mg dose who showed slight elevation of GPT.

2. In the multiple-dose study, all subjects treated with a 400 mg dose showed changes in stools.
There was one case of slightly soft stools, 3 cases of loose stools and 2 cases of diarrhea during the
period of dosing. All changes in stools recoverd after the completion of treatment. There were no
abnormal objective symptoms. Neither physical abnormalities nor abnormal clinical laboratory
findings were observed, except for one subject treated with 400 mg who showed slight elevation of
eosinophils.

3. In the single dose study, the plasma levels of SY 5555 reached Cnax of 2.36, 6.24 and 7.37 ug/
ml at doses of 150,300 and 600 mg, respectively, about 1~1.4 hours (Tnax) after administration.
The AUCs of SY 5555 were 3.94, 11.73 and 19.59 ug-h/ml, respectively, with an average half-life
(T.2) of about 0.9 hours. These Crax and AUCs were proportional to the doses, and the respective
urinary recoveries were 3.12, 6.78 and 5.26% of the dose.

4. At asingle dosing of 300 mg after meals, the average Tmax Was delayed about 1 hour, but Cpax,
AUC and urinary recovery were not different form those in the fasting state.

5. In the multiple dosing study with 400 mg t.i.d., the Cnax on days 1,4 and 7 (1st, 10th and 19
th administration) were 5.51, 4.25 and 4.83 xzg/ml, respectively, and the respective AUCs were
12.54, 10.11 and 12.19 ug-h/ml, demonstrating no cumulative effect.

6. Changes in fecal bacterial flora, especially anaerobes, due to the antibacterial activity of SY
5555 were observed during the multiple dosing. The bacterial flora, however, recovered to the
normal range on the 6 th day after the completion of dosing.



