[*C]SY55550 7 v M BT 2IRNE)RE

VOL. 42 S-1 269

[*C]SY5555 7 v M2 BT HIRNE)RE
—— WSS AR, RB L CFLITRBATE —

HELBA - IREME - &H B KK B2
*ZEH & - xih BB
Ho b ) —HASHERL 5 —*
dH oM H
IPASL E 37 Saws S i Auh-IE-30 iAoy

SY5555 5 £ S [CISY5555 # 7 M KIERN £ 72 13 8IRNIE S L 2B RNENRE, Ba R
B L UFLHAOBATH 2 & IS B MBERE RITHT 2 HBIC DWW THRET L 72,

1. SY5555 # 1 A 1[0, 14MREKI#Y (57.1mg/kg) F 7213 FRMN%ZS5 (11.4mg/kg)
LT4, [M“CISY5555 DRI, 434, Bt & ORBHIIZEAEEILL hd o7z,

2. [“C]SY5555 # 1 H 1 [, 4AIEKENH#YS (57.1mg/kg) L THLBEHEENEMR L LU0
BRERZIZ L A KB LN h - 12,

3. HRIBHH D T FIZ[HCISY5555 # §RIkNIE S (20.0mg/kg) L 72RO BG RNHUH A
BREIZEER (0.2ug eq./g) T, BEHHEOBITII LT H»TH - 72,

4. $BIH T o M2 [MC]ISY5555 % BRI S (11.4mg/kg) L 7280 FLIT G BRI IS,
5140 SERMC R (1.31ug eq./ml) 12#EL, MEHIBEN6.0%TH - 72,

5. 7 MIZSY5555 % 1 0 1, 140 EFIRAES (11.48 & 0'114mg/kg) L T, #F
DF F 7 a— 2L P-450 a7 o N ERBHEE I3 B A T T, SY5555 I (3 B
FEFERIIED LN h - 72,

Key words : [*C]SY5555, {kN@hRE, Z o b

SY5555 (31> b —#RA it & NI Z B L7z, A (M-1, M-2) DfZ 53 SY5555 % 7L 7
Rt TR I NENRYS TR LR B DRIIFCon: AURATE INE-R: I 1 RO T3 7 N
~T I LETHDL, ARFL-T 75— T o=t 777 4 — (HPLC) HREE L ' Z Do ik#
GETHY, 7TFI7HREZ2 &0 7 7 2BMEE» S 77 I3 HAR DRk G & V72,

LEEVEH F TILEHOME ZA=7 P LEHFL T b, [1C]SY5555, M-13$ & U M-2 ntEiER % Fig. 1
RTEOTEE L (3MC THEE# L 725Y5555 (LLig, 1R L 72,

[“CISY5555 2 289) & T v F B LU XICHES- L 2. EREHY

72 BE ORI B REIZ D THS Ltc/\[ul SY55558 & U EBEHE L CUTFTHSDES v b (HEF+—

[4C]SY5555 % 7 v Mz AL L LIid s RN 20 s— () 2R,

5L 2B D RN B, ﬁ‘-ﬂ%‘é‘i’i%*ﬁ'l&‘b‘ & U‘?ﬁ‘éé"l?ﬁ it e HEZ o b A6 ~ 8N, KEI27~330g
B L UILHBATHE 4 5 S BER S ERRIC DV TRRET L WHHRZ -~ b ERI8H H, 1KE248~270g

12DTEDEREBET 5. IR 7 v b AiRk11~128 B, {RE270~310g
I RBMHELURZ 3. RAEHG R
1. EEEME & URE 1) RGO RNEIE

T AE & L T SY5555 0 2 B & U0 fR % FEREA D SY5555 & AR AR AKICEREL, 1 H 10,
% 14C THE# L, HLHGHEEIZ0.918 £ ©°1.75MBq/mg, 6 & %\ 213MEED (57. 1mg (200umole) / 2 ml/kg)
BURLF RIS % LL 1 on [ C]SY5555 (FE—{b~y 3 F 7213 RBEMRA (11.4mg (40umole)/ 1 ml/kg) #&5-
fho(BR) B & ORRARRRILY: (b)) 12 THIK) &M L7ze Bk 58 (1, 78LU0UEH) 2, [C]

* T370-05 B UL ERED TACHIFT K EAYY T C 5213 2716-1




CHEMOTHERAPY

270 APR. 1994
*COONa HATRERE R O ikt = L 72,
o . H c) Rt
; VX “) Ty b= 2 F 2T AL IFIZR L=
! | \Wﬁamo U AR L, 1% 6 BRI & TOMR A IRIRL 72,
ro— 5 SR T REBIE & BISET 5 & & L 12, SY5555 45 &
o OB & HPLC (2 & 1 ilsiz L 7,
HoC o B H o Radiolabeled position 2) FATH AT L B MU B & O
SY5555 [“C]SY5555 # 1 H 1, 1, 7% &url4npfsist
11 (57.1mg/0.76MBq/ 2 ml/kg) #&4- L 72, #4513
FHOME FICiio 72,
a) Mlgnim
(fOOH (4C]SY5555 H 1 1% 8 B[] 1 02 L4k % 4 1 L o
OH Bl R MIE L 22, RYA—FTOA T T LR, T
o coonn? N [E] R A4 5% 8 B 20 & ORI 14l SO P B 114 8, 4845
P L1688 5 b 2B L THEL 7,
HO——C ——G ==y S b) B - gk
Hi 4 i [14C]SY5555 & hMasi 14l L, b s ko
M1 14181 5 1% 1688518 & T b - B2 10l 7 — & £V T
SrRRELL, FR - EHoRETRE A RE L 72,
4. BEWE £ FLHRA TR
COOH 1) YR TR
[**C]SY5555 20.0mg/3.85MBq/ml/kg # 418 H
NS OH HNZ o M REIRNIEY- L, #5159, 309, 4
? GOOH N BRI S L OIBEMIEIIC T b 2L, S8t — 7
H@_ﬁ__é“_ d CA T T LA,

| |
i |
H;C H H
M-2
Fig. 1. Chemical structure of [1*C]SY5555
and its metabolites (M-1, M-2)

SY5555 ##10 (57.1mg/1.78MBq/ 2 ml/kg) 7z
#kP (11.4mg/3.70MBq/ 1 ml/kg) %5 L 72, & b,
JF = 3 SY5555 0 # 513 f & F F TAT Vv, [C)
SY5555 D5 3R HS H L WM& L 2 &84 T1T-
720
a) [MmAEh iR EHERS
7 b I —TOURRERE, KEREIIRIC R =L
v #8155 —7 (PE-50, Clay Adams) ##f AL, &
Fa—7 50 MR REEFAYICERE L 2o, MUHEIEE L
(7,000GX 543, 4°C) L Cm#E#58EL, m¥Ehon
WETREBE A HIE T 5 & & 112, SY5555 8 & o
YpieRE % HPLC i & D ®IEL 72,
b) AR R HERS
$51%0.5, 2 5 & U° 8 BRRIC EELAEIR A & i B
FEX 7z b I MR A R L, AR B A K THER A,

2) FLiH#BATABR

[*C]SY5555 11.4mg/4.22MBq/ml/kg % 45t 1%
11~12H Ho#E3h 7 o~ MCRERD S5 L, &5
%0.5, 1, 2, 4, 24BsRIHICFLIT B L ORAR L V) 1
WEREL 72, &8, JLHEREGENzA X > (H
WALETE (BR)) 0.5U/kg # BRENZS-L 72,

7 b &S5BS, TRRCIEAB KA, 11,
Az 13SY5555 11.4% 7213 114mg/kg# 1 H 1 [A],
140l KA ERIRNF S L 72 BtExt BB TH BIVE L O
VEHIZIZFNFNT7 = /7350 22— 100mg/kg, -7
7 F 77K 40mg/kg # 1 H 1, 3 EENTES L
720 TACHE 150240512 7 o A RUNBOEX & 7214
AP AR L, MsEEAREL 22, FFIEKE L7724
AR CHERBLM L, 2 5@ 60mM 1) > Bk
W (pH7.4) 2z ChEXF— b 2B 72, KIZ,
9,000G T204r M Lo BEL, X H 122D LiE%
105,000G T6045 - lila Lo BEL,, 3 7 &/ — Ldisr 2 1%
72, 7 a =LAl F 7 o—L P-45028 £
UF 7 a—2 b5V 7 & N G TE & L
TT7 /7Y N-AF iy s o7 =1 »



VOL. 42 S-1

[“CISY55550 7 v Mz BiT BIkINEYHE

271

p- I KEEALIEPES % Jl5E L 72,

T, BErBEEENEREN X+ (Coomassie,
Pierce) # W TlllsE L, M7 L7 2 > # W Thk
maR AR 72,

6. BHYA—LFTHTTT 4 —

G A— 74 77 403 Ullberg O F 912 # |0
TAr=7. 7o b & 700k L E2E1— T LKRE:
IZENFEXH, 5% NLEXL AFILbLo—2
N=Z N EEHIZEM LI FTATA AN
(2L THEEEL 72, BE L7227 v FIE—20CIc s
WT 774470 F—24 (PMV 450MP, LKB) (=
ENIZE50um DL YT 2R 2, 25 IZE
RO, X7 4 L2 (IX-150, & L7 4 L 20 (kR))
LACTAMEBIES L, £YA—F 720477 L5714
72, WWRABATRBIZ B WA~ 704 7 7 L0 R
1L # g 516 (IBAS ™, Carl Zeiss) #
Ea L, MO KA REIRIE % Ker 7z,

7. MES

1) e SY5555 35 L Uef i i

A K1) SY5555 £ L Ui i 13 HPLC Tl
SEL 72, aURHIEREOCS HIZIET 2850013 4 Clafifr
L, LM REIZ T 5 & T—80CIZslksIR 1L
7z.

ML FRDOT £ b= F V22 CHREEOL
Th&EA L, @0 L 210mM BERE T > =7 402 C
54AM L T HPLC k¥t & L 72, JRIZ10mM Fifg
TrEEZTLCTHEAEARL T HPLCIZIEAL 72,5
HrH 71 7 200213 KASEISORB ODS-300-5 (5 um,
4.6x150mm, HHULHCI ¥ (BR) %, BEhHICIE1
mMEALT F 7 7F LT > = 4% S H10mM B
BT E=7L/T+ =} IL(95/5-45/55, 205
) & 7z, BiEd L % 306nm (2, % % 1.0ml/min
IZROEL, HEARZ200ul & L7z,

2) WSRERE

MmAE, KRB L U Protosol (Du Pont NEN Research
Products) Ti#&#EL 723l > FL—9— (7)) 7
SN, FATAT A7) RN TREHE 2 WSE L 72,
HRIREMZTHRES A= LI LD %, HMEIIFE
#% Combust-cone (Packard) I2#% | 72128 L, &
Kk BESe i (sample-oxidizer B306, Packard) = ¢/t
B THONRE A WG L 72, #albbh o Mgthe i3 itk o
>Fv—2 324 ¢—(Tricarb 2200CA, Packar-
d) TEHIL 72, ek, BUHAEIBIEIZ 3T SY5555
iz #E L TRRL 22,

8. E&hJIaumT

ROV 0 e 2y 7 A — % D 5 b Cmax

B & Ui i A 8 B R (Tmax) (213 E Rl %
PR L, Tipappl 31RO RIENE S % FHTHR/AN2
FEFUC L DL 72, AUC I3 B TEW L 72, Bk
W51 o0 i 47 vh IR B — B R AR 12 Yamaoka et al.”
DODMULTI ZHWT2-3 %=k X2 P ETNIZ &
DR L 72,

oI & & # &%

1. ME#HSHOIKNE)RE

1) Mu#EdlEHER

FEAEH O SY5555 & AR NS (57.1mg/kg)
I ERIRINER S (11.4mg/kg) L 72112 [**C]SY5555
%5, Mg SY5555, M-1, M-2 B L URU kg
FExllE L7z, ZOi#E% Fig. 212, SY5555 M3E)
S5 89,%5 x— % % Table 1 12/ L 72,

1, 7L VMBI ERO®RS L 2B omigEd
SYS5555 REEIE, WITNOEHAIC LITITREBICHER L,
1 bl#5-#%HCmaxi34.41ug/ml, Tmaxiz0.378:,
Tir2appt0. 360 TH Y, Z 1S EB Ay T A —
FIIRE#RGIC LD BIb L o - 72, BIRNESICH
WL A SY5555 IBEHERS IC RIS DR 3 38
HHENT, 1, TELCU4EERS%D T8 127N 7
11, 0.268, 0.190, 0.181EFRITH N, #H5-EIFI L &
FITFEDEE R L2,

MR M-1, M-2 B & B REBEHERS I DT
L, BOBLUEIRNIES & L2, 1, 78500400
DM THEZELEIBD LN L h 5 12,

2) MR B

FEAER > SY5555 % MAERE NS (57.1mg/kg) L
721512 [MCISY5555 # RO G L, Ik, M4, &,
BF, W, B, WL, e L RN ORSTEERE % JlE
L7z, ZOR#E% Fig. 312w 72,

#51£0.5, 2 8L U HFMDMBENEEICIZ, W
NOMBICBWTL 1, TEBLV0UEERS O TEL
WERBEI N -T2,

3) PR Bk

FEREER > SY5555 % A RIRN S (11.4mg/ke)
L 721412 [1C]SY5555 # BRI S L 72 & 2D, 6%
M ToHRRHP SY5555, M-1, M-2 b & Ut hedkitag
% Table 2 (27K 72,

1, 7B LU140EE % SY5555 nBEERIZ (0
~ 6 kM) £ Z2N55.5%, 57.4%, 52.8%TH 1,
Lz & S5 FIHT—ENEERL 2, M-1, M-2
B LB RPHEHRICBWTL 1, T L0014
5D TIZE A EZRED SN L5 12,




CHEMOTHERAPY

272 APR. 1994
SY5555 M1
—o— Single (p.o.! .
1003 Mean (n=3~4) e o 1003 Mean(n- 3-4) —o— Single (p.o..
—o— 7day (p.o.) _ Tday (p.o.)
;E o ] q‘ —o— 14day (p.o.) £ i laday (p.o.i
EL 3 --0-- Single(i.v.) g -0 Single(i.v.
- ~-a=Tday (i.v.) ¥ N\ ——o-- Tday (i.v.)
5 e . 2
2 1y n - 14day (i.v.) ! o= 14day (iv.)
57 NN B
g ] b\\ “~o ‘E
I ~ o N
2 0.14 g © 0.1 ¥
S 3
0.01 T T T T T T 0.01 T T — T T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Time (h) Time (h)
M-2 —o— Single (p.o.) Radioactivity
1003 Mean(n=3~4) —o— Tday (p.o.) 1003 Mean(n=3~4)
—~ ] —2— l4day (p.o.) = I}
E . £ y
o 104 --0-- Single (i.v.) s 10 8
0 3 oo -——p-- : @
o E g.g\g\ o-- 7day (i.v.) ” *“:&
2 --&-- 14day(i.v.) . e
5 13 5 1 A
R 3
.E ] «E —o— Single (p.0.) --0-=- Single (i.v_,
¢ 0.14 ¢ 0.1 —o—7day (p.0.)  —-o--Tday (i.v.)
E| =3
3 ] © —— l4dayp.o.) --o--14dayliv.
0.0l +——F—"—F—"—7—"T—" 771 0.0l4+——F—r—F—"—T—T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Time (h) Time (h)

Fig. 2. Plasma concentration of SY5555, M-1, M-2 and radioactivity after oral
(57.1mg/kg) or intravenous (11.4mg/kg) administration of [14C]SY5555

following multiple oral or intravenous administration of SY5555 for 0,

6 and 13days to male rats

Table 1. Pharmacokinetic parameters SY5555 after oral '57.1 mg/kg) or intravenous (11.4 mg/kg/ adminis-
tration of [*C] SY5555 following multiple oral or intravenous administration of SY5555 once a day

for 0, 6 and 13 day to male rats

Mean+SD ‘n=3~4

Oral administration

Intravenous administration

Times Cmax Tmax T2 aoe AUC T, B8 AUC Cli
fug/ml) thy th) fug - h/ml) thy (ug - h/ml ‘ml/min/kg:
Single 4.41+1.01 0.374+0.23 0.361+0.21 4.124+0.19 0.268£0.051 6.06+0.84 32.6+4.8
7 5.00%1.41 0.28%+0.17 0.27+0.06 3.91+1.26 0.190 +0.046 6.43+1.29 31.2+6.7
14 3.65+0.65 0.45%0.26 0.47+0.34 4.27+1.32 0.181£0.017 6.47+0.48 30.2+2.1
2. REHRGHOMBEENES L OREN ML BT RE B (2 7 LTI E R I %
1) HHLEEPBRE L, 78 & MR E#RG HOMMEN B LB 8. 46ug
7 MIZ[MCISY5555 # KA O #% 5 (57.1mg/  eq./g, HF7»'4.82ugeq./g, ~——KHk, WK, &£
kg) L, 1, 78 L014EE5 1% 8 KEf o 3 EHHl#k % U BRI 273.16~3.81ug eq./g, WY > - <,
EULMBORUEEBE 4 Table 312/RL 72, wWEE B L URIEA2.38~2.76ugeq./g THY, %



VOL. 42 S-1

[“CISY5555 7 = Mz BiT BARNENHE

273

Fig. 3.

—o— Bood —-a—- |Lung
—o— Plasma —-& - Heart

--#x-- Kidney --e-- Muscle

--o-- Liver --+-- Pancreas
—&— Brain Mean+SD(n=3)
10073 Single

o 3

= ]

. 104

(=2 3

< ]

% ]

213

< E

< B

2 ]

3 J

x
0.1 —T T T T T

Radioactivity (ug eq. ml or g)

0.1 —T 7T
2 4 6 8 10

Time (h)

1003 14times

Radioactivity («g eq. ml or g

1
10

Time (h)

Tissue conentration of radioactivity after
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Table 2. Urinary excretion (0~6 h) or SY5555,
M-1, M-2 and radioactivity after intra-
venous administration of ['*C]
SY5555 (11.4 mg/kg) following multi-
ple intravenous administration of
SY5555 for once a day for 0, 6 and 13
days to male rats

Mean+=SD (n=3)

% of dose (0~6 h)
SY5555 M-1 M-2 Radioactivity

Times

Single 55.5+3.5 18.7+2.4 7.1£2.0 95.3+4.9
7 57.4+£7.6 16.4+2.3 5.5£0.7 91.5+12.4
14 52.8€2.7 18.0£0.9 6.9£0.2 90.5%3.1

Table 3. Radioactivity concentration in tissues
8h after multiple oral administration of
[1*C] SY5555 (57.1 mg/kg) once a day

for 14 days to male rats
Mean+SD (n=3)

Radioactivity concentration
(ug eq./ml or g)

Single 7 times 14 times

Blood 0.43+0.04 1.60+£0.20 1.55+0.09
Plasma 0.63+0.07 1.97£0.37 1.64+0.07
Cerebrum 0.14+0.03 0.67+0.06 0.89+0.27
Pituitary gland <8.64 <7.53 <7.09
Eye ball 0.28  0.96+0.08 1.37+0.50

Harderian gland 0.96+0.31 3.81+0.51 3.31%+0.63
Mandibular gland 0.51+0.15 1.62£0.24 1.76+0.27

Sublingual gland <1.49 1.42+0.38 1.40%0.25
Trachea <2.62 <0.89 <1.39
Thyroid gland <9.81 <3.95 <3.71
Thymus 0.37£0.08 1.57£0.22 1.56%0.22
Heart 0.34+0.04 1.36+0.20 1.38+0.14
Lung 0.43+£0.08 1.84+0.28 1.8240.32
Liver 1.324£0.18 4.82+1.26 3.76+0.54
Kidney 4.12+0.73 8.46+1.79 7.63+0.33

Adrenal gland <1.74 2.25 2.38+0.84

Spleen 0.46+0.06 1.70+0.43 1.76+0.32
Pancreas 0.80+0.16 3.24%0.68 3.36+0.60
Testis 0.2240.03 1.06+0.21 1.02+0.11
Epididymis <0.37  1.34+0.14 1.52%0.37
Prostate 0.66 1.71+0.71 1.88+0.13
Seminal vesicle <0.70  1.68+0.20 1.51+0.17
Skin 0.45+0.12 2.00£0.32 1.89+0.15
Skeletal muscle 0.26  0.89%0.14 0.99£0.13
White fat <0.58  1.98+0.49 3.16+2.34
Brown fat 0.52  2.19%0.48 2.59+0.68

Mesenteric lymph node <0.63  2.02£0.24 2.76£0.45

Stomach 2.18£0.82 10.47+12.52 3.49+1.38
Jejunum 0.99£0.10 4.00£3.53 2.05+0.55
Colon 7.87£5.52 12.68+4.41 17.63+8.85

Bladder <1.02  2.92+£1.98 4.38+5.00
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Fig. 4. Autoradiograms showing the distribution of radioactivity after multiple oral
administration of ["C] SY5555 (57.1mg/kg) for 1, 7 14 days to male rats
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Fig. 5. Cumulative excretions of radioactivity in
urine and feces during and after multiple
oral administration of [14C]SY5555 (57.1

mg/kg)for l4days to male rats
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Fig. 6.

Autoradiograms showing the distribution of radioactivity after single intra-

venous administration of ["C] SY5555 (20.0mg/kg) to 18-day pregnant rats
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Table 5. Effect of multiple intravenous administration of SY5558

contents and drug metabolic activity in male rats
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pharmacokinetic analysis program (MULTI) for

Pharmacokinetics of SY5555, a novel oral penem antibiotic, in rats

—— Studies on multiple administration pharmacokinetics,

placental transfer and excretion into milk using [*“C]SY5555 —

Naomi Morozumi, Kazumi Komoriya, Yasushi Kanai, Yoshiyuki Yonemoto,
Osamu Sugita and Norio Ohnuma
Suntory Bio - Pharma Tech Center
2716-1 Kurakake, Akaiwa, Chiyoda-machi, Ohra-gun, Gunma 370-05, Japan
Yasuhiro Kikuchi
Infectious Disease and Immunology Research Laboratories,
Yamanouchi Pharmaceutical Co., Ltd.

The pharmacokinetics of SY5555 after multiple administrations of SY5555 or [*“C]SY5555, and the
placental transfer and excretion into milk of [**C]SY5555 were studied in rats. The effects of SY5555 on the
activities of drug metabolizing enzymes in liver microsomes were also assessed after 14 days, consecutive
treatment of SY5555.

1. No marked changes were observed in the absorption, distribution, excretion and metabolism profiles
of [*C]SY5555 after multiple oral or intravenous administrations of SY5555 once a day for 14 days.

2. No accumulation of radioactivity was observed in blood or tissue after multiple oral administrations
of [*C]SY5555 once a day for 14 days.

3. Radioactivity was scarcely transferred to the fetus after a single intravenous administration of [*C]
SY5555 to 18-day pregnant rats.

4. The concentration of radioactivity in milk was much lower than the plasma concentration after a
single intravenous administration of [*C]SY5555 to nursing rats.

5. No marked changes were observed in the hepatic contents of cytochrome P-450 and b5 or the
activities of drug metabolizing enzymes in rats after multiple intravenous administrations of SY5555 once
a day for 14 days.



