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Fig. 2. Whole-body autoradiograms of male
rats after a single oral dose of [ 7 -
14C]-S-1108
(dose : 20 mg/kg as S-1006)
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Table 2. Tissue radioactivity levels after a single oral dose of
(7-'4C)-S-1108 to female rats (dose:20mg/kg as S-1006)
Radioactivity levels (u g equiv. of S-1006/g)
Tissue
1h 4h 8h 24h 48h

Plasma 2.92+0.54 0.24+0.01 0.25+0. 05 0.13%£0.02 0.10%£0.02
Blood 1.70%0. 28 0.18%£0.01 0.19%0.03 0.12%0.02 0.09+£0.02
Cerebrum 0.07%0.02 N.D. N.D. N.D. N.D.
Cerebellum 0.07%0.01 N.D. N.D. N.D. N.D.
Pituitary 0.62+0.13 N.D. N.D. N.D. N.D.
Spinal cord 0.10£0.03 N.D. N.D. N.D. N.D.
Eyeball 0.39%0.08 0.07%0.01 0.06%£0.01 0.04%0.01 N.D.
Harderian gland 0.46%+0.13 0.11%0.01 0.11%£0.00 0.08=%0.01 N.D.
Thyroid 0.64%0. 27 N.D. N.D. N.D. N.D.
Lymph nodes 0.59+0.16 0.11%0.02 0.11%0.01 N.D. 0.05%0.02
Submaxillary gland 0.60%£0. 10 0.12%£0.01 0.12%0.02 0.06+0. 02 0.04+0.02
Thymus 0.38%£0.09 0.12%£0.01 0.13%0.01 0.07%0.01 N.D.
Heart 0.53+0.13 0.11%£0.01 0.11+0.01 0.05%0.02 0.04%£0.01
Lung 1.20+0.35 0.20+0.02 0.20%0.02 0.15%0.02 0.11+0.01
Liver 3.47+0.89 0.47%0.02 0.47%£0.03 0.34%0.07 0.20%0. 06
Kidney 17.08%5. 39 1.08%0. 17 0.97%0.17 0.43%0.06 0.33%+0.05
Spleen 0.34+0.05 0.13%£0.03 0.12%£0.01 N.D. N.D.
Pancreas 0.66%+0.15 0.11%0.01 0.11%0.02 0.06+0.02 N.D.
Adrenal 0.42%0.11 0.14%0.01 0.13%0.01 0.10%0.02 N.D.
Fat 0.19+0.03 N.D. N.D. N.D. N.D.
Brown fat 0.45%0.16 0.13%+0.04 0.15%0.01 0.09%0.03 0.12+0.02
Skeletal muscle 0.26%0.08 0.10%+0.01 0.09%0. 01 0.05%0.02 N.D.
Skin 1.47%0. 43 0.15%+0.01 0.14%£0.02 0.10%+0.01 0.11£0.02
Bone marrow 0.41%0.05 N.D. N.D. N.D. N.D.
Uterus 1.33%+0.21 0.18+0.05 0.18%0.04 0.08%0. 02 0.05%0.01
Ovary 0.91%0.20 0.21%0.11 0.15%+0.03 N.D. N.f).
Stomach 5.00%+3.23 0.27£0.13 0.47%0.29 0.21%0.15 0.09+£0. 05
Small intestine 6.7514. 14 0.65+0. 28 0.44%0. 36 0.15%0. 15 0.06=%0. 04
Cecum 1.18+0.58 9.39+1.70 9.18+4.35 2.03%+0.77 0.46+0.25
Large intestine 0.63%0.15 5.72%17.36 3.20%+2.99 1.48+0.50 0.39+0.19

Each value represents the mean=*S.D. for three rats.

N.D. : Not detected.

KRIIEBRAUTOBECH -7, MKBE (1.75) &7,

BIMIERWED 58% TH D, KD RETEEH MAF
KEET 5D RINI, BEH% 30 5DEE/BD
BERBEALEHY 1 BHEED 0 %BETHD, RN
BEL, BT LRETHE I ENREIN
Foo 2 BRI KON 4 BERTIMARRI O EERIZ 1 EEREfE
EEDSIED S, BERELSRD, 4BHTIRI
BRIEDH 30% 1KLL, 8HRICIRE ST
B0, 24 BRCIIFE, BB % 0.5 2R L7 LA
BIBEAED O ILUTTHD, 48ERICIIER K
&, i BRUARTNTERBRUTORE

S v b TR, BE5% 1 BEOSHBORBE I3
Sy hOBELIZIZRLTHY, HOBETH, 4
ERENEVEBELZR L DOD, H#HES v Mg~
BEERERIONEL - 1, 5% 1 BRI, T8
(1.83), BRE (0.91) FIMIFRE (2.92) D46 B &
U31%%ERL, HEHEBETH >/, 5K 8K
MICId, HEBOEBIERERUTORE LD,
ZFhLIA DMK B EREICHED L,

S v M [7-14C]-S-1108 % 20 mg/kg &0
BE5%OMmK & MREPOBGHERE, BXU'ZOMmEK



194 CHEMOTHERAPY P —

DA% b7 Uy MEZROTREEEQIMEKE TREZR

55 —o— Plasma
E L, #5830 ATRMB~OBHROTH L F ] PR e -
B, 4RSI 10.5%, 8MERIICIE 33 1% &b, g8
TR L7, Es 3
3. [7-11C)-S-1108 EREEORSMMBOM  § 3 2
PR RE R oy
HPES v M [7-11C]-S-1108 ZREAEORSE L 30-

7o (1 B 2[E, #iE 15 ED, HEdombiESH% 1 b 1
KO 12 K§fEl DIk & MEEH O REHHEREE % Fig. 31 0
AT 1R, & BIEREEEICREDL ST —ED

IREE (M ;5 1. 14~2, 37, IM4% 5 1.52~3, 351 g equiv./ Fig.3. Plasma and whole blood radioactivity

2 14 15 Number of
2345678 9101112131415 0
1 4 3 4 5 6 7 =—day

ml) 2R U7, ULavl, 12 BFREE R E S EO % leve1§ l.h an.d 12 h after repeated oral

EOBOELEE bIc FRL, 15 ER5%1E 1 6 administration of [ 7 -'*C]-S-1108 to
iRk Lyl ettt ! : male rats

BERORE (MK ; FH0. 19 g eguw./ml, [m (4668 20/ Kz ‘e S-1006/12" by initer-

5% 350,21 p g equiv./ml) DEFNEFNS, 9 BLO vall95d850s)

2.9 %% R L7,

4. [7-"1C]-S-1108 ZK{EFE O 5H%D2E ARG

MEHEZ v MIT [7-'1C]-S-1108 ARG O S5%
®D ARG % Fig. 4 1T/R7, ikl (15 [E) 5% 1
BTl B BEVEFER R L, 2 WTH, #)
ARICERVEETREDS, FZR, At ERRER,  SEBEC Mk
L RIFEE DIRGHREN R S tc, T R
L, tEEIEDE, IR, MOBR B, K5 B8 IR :
RO ARG M & 055 <, MR R D RUEE (iR -
b oo TDH%, HRETREME I RTEGA & & IS . e
wEg L7chy, fHERRONER X 1 B EED 5 F, #Iic : ..
B0 biEWETEEZ R Lo 48 BT 13 2 Dk ]

Lang  Liver

EERAIE Lo bOD, B, FIRBICEROBIEEED, o Mcenal gl yidaey
BF. i, M, B2, B, RSN, BIEICEV K /
BhEh B ST, Sra
5. [7-11C]-S-1108 2R CI1H 5% DHEKLPY ‘ | !
A AEiRIE

T v M [7-11C]-S-1108 ZRIERO#R 5%
DAFEPITSHREREE % Table 3 IT/R T, RKEHRS

| ISRIOMIE R, PRIL BB HEH S50 3 0%y

BERL, A== KR B BN W, ok SR
BREELETEVRETS >, ZhBoME i o s

(R HER 5 & FREORETH - 72, DIk HERS |

WD I5A & R ICED U, 24 BRI O BB 3\ i G
FROME: b BEHEEED 2 ~ 5 (AR LTV, L ’ : \\ S

ML, 30 BRICEE DB TERED, &5\ ER o Bt
FRAITICE TRD Ulco MRDIETREREE (S, ff& Fig. 4. Whole—body autoradiograms of male
EfGERECT CICmEL &L, 5 HRIC3ED rats after repeated oral administra-
REEZR Uico HIKAR, RIR S OB EE &K 3 tion of [7-'"C]-S-1108 twice a day,

Mot 5 HEDH B WL 10 HRICRERBRLT 15 doses (dose : 20 mg/kg as S-1006)




195

"Pa30318p 1oN  "A’N
*S7Bd 93aYyj 0] "(]'SF uBaW oY) sjuasaxdal anfeA yoBy

MCHEHE S- 110805 v MBS, BRE LU

‘a’N ‘a’N €0°0F80°0 ¥G0FGT'T 99 TFLI ¥ 12°0F9L°1 00°'9F86°9 80 TF68°¢ aurjsajul a31e]
‘a’N 10°0FS0 0 10°0FL0°0 8¢ 0F0T 1 ST IF88P 96" TF0L € 98°0FG9°¢ £2°0F80°2 wmoay
‘a’N 10°0F90 0 20°0FL0°0 G0 0FSI 0 20°0F22°0 L0 TF8LE G9°'GF9¢ 6 ¥0'0F92 0 aurjsajul [[BWS
‘a’N 20°0F80°0 60°0FLI0 22 0F¥P 0 60 0FLE0 GE1¥06 8 62°2F20°9 ¥1°0F29°0 yoewoig
‘aN ‘a’N 10°0FS0 0 10°0F¥T0 20°0F91°0 G00FL20 €L°0F26°0 10°0FST0 ae}s01g
‘a’N 10°0FS0 0 10°0F80°0 10°0F91°0 10°0F02 0 70°0F0% 0 020060 €0 '0F61°0 stwAprprdy
‘a’N ‘a’N 10°0FS0 0 20°0F¥1°0 10°0FLT°0 10°0F82°0 20°0F09°0 €0 '0F91°0 s1sa,
‘a’N ‘a’N ‘a’N ‘a’N "a’N £0°0F28 0 £0°0F09°0 ‘a’N MOIIBUI dUOg
2005600 €0°0F81 0 G00FEZ 0 G0'0F8E°0 20 0F8% 0 80 °0F66 0 61 °0FG6°T G0 0F¥Y 0 unyg
‘a’N ‘a’N ‘a’N 20°0F60°0 €0 0FGT 0 e1°0F92 0 10°0F98°0 I0°0FTII°0  9[Psnu [BR[aYS
‘aN 20°0F0T 0 ¥0°0F02°0 90 "0F9¢ 0 G0 0F09°0 60°0F9S 0 90'0F¢€6 0 60 0F ¥V 0 e} umorgq
‘a’N ‘a’N ‘a’N ‘d’N ‘a’N 20°0FL0°0 20°0F81°0 ‘a’N 18
‘a’N ‘a’N ‘a’N LO0FVE0 80 '0F 9% 0 20°0F25 0 60°0F16°0 10°0F28°0 [BUSIPY
‘a’N ‘a’N 20°0F90°0 20°0FST 0 €0'0F0Z 0 20°0F07 0 Z0°0F98°0 €0 0F81°0 searoued
‘a’N 20°0FL00 €0°0FIT0 20°0F12°0 10°0F92 0 Y0'0FLE0 90°0F09°0 G0 0FV20 ueardg
Z00FTT0 60 0F ¥V 0 80°0F¥8°0 0T 0F6L'T Ly 0F3L2 26 1F€8°9 18°GFE8 61 2V 0FS1 2 Kaupry]
‘a’N 20°0F¥I0 G00FIE0 GO0FLL'O 80 0FGT T 0T'0F2172 Y0°0F29 ¥ IT°0FL6°0 19417
00°0FS0°0 10°0F91°0 20°0F.2°0 L0°0FSS 0 G0 0F29°0 G0'0F68°0 11°0F2L'T TT'0FES0 Sunry
‘a’N ‘a’N 20°0F90°0 €0°0FSI 0 10°0F02°0 €0°0F9E 0 £0°0F99°0 20 0F81°0 esyy
‘a’N 10°0FS00 10 CF80°0 10°0F02 0 70 "0F08 0 ¥00FLE0 G0°0F85°0 0 '0F G20 snwdy,
‘a’N 10°0F%0°0 20°0F60°0 Z0"0F8T1°0 10°0F22 0 10°0FEV 0 80°0FGL0 V0°0FT12°0 8 Lrexewqng
‘a’N ‘a’N "a’'N ¥00FLIO g0°0F12°0 €0°0FLV 0 GT'0FG6°0 ¥0'0¥22°0 sepou ydwr
‘a’N ‘a’N L0°0F25°0 02 '0F86°0 8T 0F00°'T 0T°0F22'1 0£°0F26°T GZ'0F98°0 proafy,,
‘a’N ‘a’N 20°0FL0°0 20°0F91°0 ¥0 "0F02 "0 70 '0FGE 0 90 '0FSS°0 €0'0F61°0 '3 ueLreprey
‘a’N ‘a’N 00°0F%0°0 10°0F80°0 20°0F11°0 £0°0F€2 0 £0°0F87 0 10°0F0T1°0 1eqady
‘a’N ‘a’N ‘a’N ‘a’N ‘a’N ‘a’N 10°0F60°0 ‘a’N P09 Teuldg
‘a’N ‘a’N ‘a’N ‘a’N ‘a’N ‘a’N L0"0F0L°0 ‘a’N Areymyg
‘a’N ‘a’N ‘a’N ‘a’N ‘a’N ‘aN 20°0F80°0 ‘a’N wny[agara)
‘a’N ‘a’N ‘a’N ‘a’N ‘a’N 10°0F90 0 10°0F80°0 ‘a’N wnIqaIa))
€0°0F21 0 £0°0F81°0 20°0F62°0 €0°0F8% 0 €0 0F6G 0 80°0F¥0 T 9T°0F91 2 €0 0F¥S°0 pooig
‘a’N ‘a’N 10°0F01°0 €0°0FLE0 Z0°0F LV 0 21°0FG2'1 61 0F0£°E G0 0F¥¥ 0 BWISB[J

0g Aep 01 £&p G ABp 1 £8p ug uy qr yz1

S9sop G Sasop pI anssij,

(8/9001-S jo "amba 37 ) s{aas] £31a130801PBY

voL. 41 S-1

(9001-S se 3¥/8w (jg:8S0P) SeSOP G] ‘ABP B 801MJ SJBI S[BW O}
8011-S-(Dy1-L) JO UOIIBIISTUIWIPE [BIO pajeadod I9jje S[9A] £JIATIOROIPRI ONSSL], "§ B[qR,



CHEMOTHERAPY

JUNE 1993

196
b L, 500 A8 NS I3 RHA TIIUREEEE, BRI, Rame

6. [7-11C1-S-1108 2 K s 4% 5 01l v s &
O 5. 1% 0 DR #Eeh U PSR

HiPEZ v bz [7-'1C1-S-1108 2 B {EREIHE 50
fh, BROEROR, #EhBURREDENRE Ta-
ble 4 IZ/RT . IXGIIRIPIRGTRE IR, #rniz, @A
BIE—FOHA T &, BEKTH% 120 HRE
TOYRMHE, BRURSEIC L TRIC 29, 3%, #Ic
69. 1%, At 98 4% L5 RO BTN XN,
R & B MO REE B & KRN~ D F R
BN -Tce OB ROEPIRIHHERFR $ 5
BEIRSRICH LT, 1% TH -7,

7. [7-11C]-S-1108 2R S v McROKS %

D25 ARG

R I9AED T v hiz [7-'1C]-S-1108 &
#5%D ARG % Fig. 5IIRT, &5% 1 Bklick
i35 EEMEE MBORRETREMRE S, JEERT v M &
BRI B AR bR, W TEIAR, B RE, F=,
fifi, BRI EDIETH -7 IFHIEICIIME L DV
FREHHEDSZRW Shichs, BAEE, FUIRODIKGTRE I Mk K
DEEM - T2, BRRTREERMRICEHAMRE L D55V AR
BHENZR YD Sy, OB DR HEBEWEE T
BHotio THNODMETHEZEEAIEBLE & HITHEFEL.,
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7o

8. [7-'4C]-S-1108 Z4EHR 7 v MITHENMEE,

DIRKEPI BT HE IR

R 19 HE D » Mz [7-'1C]1-S-1108 3£n
P2 5.1% DR PIRYTRERE % Table 51RY, Bj
s LN, LIENRb | BRICREEELR]
Foo KB L UREIREMAIL, R5% 48550955 y
W RERIER TR L7 1%5% 1 BSRID kg
B (234 6,85 1 g equiv./g) BRUFERFBDE
BEE, RS v PO 2(ETH - 72hY, HEkRE
Myt AHRIZIEFERS v FERLTS,
7oo ZOBERICH S B IERMARIE VTN L BkngEE
ED3ULTTHY, EKIERBRUTORET
Bo1o. 5% 4B L8 EMICIE, BHAMBGDRE
(31 BERIED I L /10SED Lichs, BERMAghe
BRI BREELY SEE LD, BHAMmEhRE
(0, 55~0, 60 £ g equiv./g) D 15~64%%R~L1:, B
ABLORBEHEEE HIT, 8ERICEBVWTNLES
B L,

9. [7-'"C]-S-1108 #HEH 7 v MIEOEEE

DR ISTHERE

Table 4. Cumulative excretion of radioactivity in urine and feces during and after repeated
oral administration of [7-''C]-S-1108 to male rats twice a day, 15 doses

(dose : 20 mg/kg as S-1006)

Administration Excretion of radioactivity
. (% of cumulative dose)
during after
(day) (h) Urine Feces Total
1 28.7 £ 2.8 40.4 =+ 3.0 69.1 = 1.1
2 28.4 = 2.0 50.0 = 5.6 78.4 + 3.8
3 28.0 £ 1.2 58.6 = 3.6 86.6 £ 3.1
4 28.1 £ 0.7 62.3 + 2.8 90.4 £ 2.1
5 28.9 £ 0.7 63.5 £ 2.3 92.4 £ 1.7
6 28.5 £ 1.2 64.7 £ 2.7 93.1 £ 1.6
7 28.9 £ 1.3 64.7 + 2.7 93.6 £ 1.7
8 24 29.1 £ 1.3 67.2 + 1.8 96.3 + 0.6
48 29.3 + 1.3 68.7 £ 2.1 97.9 + 0.8
72 29.3 £ 1.3 69.0 * 2.2 98.3 = 0.9
96 29.3 £ 1.3 69.1 £ 2.2 98.4 + 1.0
120 29.3 £ 1.3 69.1 £ 2.2 98.4 = 0.9
Carcass (120 h after the final dose) 0.1 £ 0.0

Rats were given 15 doses at 12-h intervals.

All samples were collected at 24-h intervals during repeated administration and after the final dose.

Each value represents the mean =S.D. for three rats.
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1 hr

Fig.5. Whole-body autoradiograms of preg-
nant rats after a single oral dose of [ 7
—'4C]-S—-1108 (dose : 20mg/kg as S
-1006)
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Table 5. Tissue radioactivity levels afler 4 single oral dose of 17 ''C)=5-1108
to pregnant rats (dose : 20mg/kg as 5-1006)

- - T - - T TTTTT———
Radioactivity levels ( g equiv. of S 1008/g)
Tissue ——— e e -

lh 1h 8h 24h 48h

Plasma 6.851+ 3,30 0.60.£0.19 0.55%0. 36 0.15%0.04 N.D.
Blood 4,25+ 2,31 0.47%£0. 13 0.43%0.23 0.14%0.05 0.09%0, 03
Heart 1.07% 0.57 0.19£0.03 0.18%0.07 0.09+%0.02 0.04£0.01
Lung 2.71%+ 1.05 0.440.06 0.42%0.18 0.24%0.04 0.140,03
Liver 7.26+ 2.61 0.87 +0.26 0.73£0.27 0.40%0.10 0.19%0,03
Kidney 38.02%+17. 25 3.07x+1.08 3.36%£2.77 1.05%0. 31 0.51£0.03
Uterus 3,75+ 1.34 0.78+0.29 0.58=0.27 0.37£0.08 0.08+0,02

Ovary 2.004 0.83 0.26£0.04 0.24%0.13 0.10%0.00 N.D.
Mammary gland .11+ 0.57 0.18%£0.06 0.20%+0.12 0.13%0.02 0.03+0.01
Placenta 1.70% 0.72 0.40%0.03 0.36%+0.18 0.17%0.03 0.07£0.02
Amniotic fluid N.D. 0.14+0.02 0.26+0.13 0.36+0.12 0.18%0.01
Fetus 0.12% 0.04 0.24+0.06 0.22+0.05 0.14%0.02 0.09%0,02

Fetal blood 0.18%x 0.05 0.22%0.02 0.23%0.04 0.12%+0.02 N.D.

Fetal brain 0.04+ 0.01 0.09%£0.02 0.11%0.01 0.09%0.05 N.D.

Fetal heart 0.08% 0.02 0.14%0.02 0.14%+0.02 0.11£0.07 N.D.

Fetal lung 0.09% 0.02 0.14%£0.03 0.15%0.05 0.19%0.16 N.D.
Fetal liver 0.08% 0.02 0.16+0. 04 0.19%0.02 0.16%0.09 0.05%0.01
Fetal kidney 0.17% 0.04 0.30%0.06 0.35+0.15 0.15%0.03 0.06+0.02

Fot Distribution of radioactivity (% of dose)
etus

0.00x 0.01 0.01+0.00 0.01%0.01 0.01+0.00 0.01+0.01

Each value represents the mean*S.D. for three rats.
N.D. : Not detected.

Table 6. Milk and plasma radioactivity levels after a single
oral dose of (7-'*C)-S-1108 to lactating rats
(dose:20 mg/kg as S-1006)

Radioactivity levels

’I‘(i:;e (g equiv. of S-1006/g milk or plasma)
Milk Plasma
1 0.31 = 0.23 (0.09) 3.57 = 0.94
4 0.31 £ 0.04 (0.48) 0.64 * 0.35
8 0.26 = 0.05 (0.93) 0.28 = 0.04
24 N.D. 0.13 = 0.07
48 N.D. N.D.

Each value represents the mean + S.D. for three rats.
Values in parentheses represent ratios to plasma levels.
N.D. : Not detected, <0. 20 for milk and <0. 07 for plasma.
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Disposition of S-1108, a new oral cefem antibiotic, in experimental
animals (2) tissue dislribution, fetal transfer and excretion into

milk after oral administration of [7-'*'C]-S-1108 to rats

Kenji Mizojiri, Hideo Tanaka, Ryo Norikura,
Takeo Yoshimori and Koichi Sugeno
Shionogi Research Laboratories, Shionogi & Co., Ltd.
3-1-1, Futaba-cho, Toyonaka, Osaka 561, Japan

Yoshio Esumi, Matsuo Takaichi, Naoko Sasaki and Shinya Hanawa
Tokai Research Laboratories, Daiichi Pure Chemicals Co., Ltd.

Tissue distribution of radioactivity in male, female and pregnant rats, and its levels in
the milk of lactating rats were investigated after single or repeated oral administration
of '*C-labeled S-1108, [7-''C]-S-1108, to rats.

Tissue concentration in non-fasted rats after a dose of 20 mg/kg was investigated by
radioactivity determination and whole—body autoradiographic methods. Maximum radioactivity
was obtained 1 h after administration in most of tissues. Excluding the intestinal tract the
highest levels were in the kidney followed by the liver. All other tissues and organs exhibited
lower levels than in plasma. Radioactivity in these tissues, including the kidney and liver,
diminished to very low levels 24 or 48 h after administration. Similar distribution patterns
were obtained in both males and females.

Repeated administration of [7 -'*CJ]-S-1108 to rats 15 doses twice a day did not alter
urinary or fecal excretion, plasma or tissue radioactivity levels. Nor was any accumulation
in tissue observed by whole-body autoradiography.

Placental transfer and secretion of radioactivity into milk after oral administration of
[7-''C]-S-1108 to pregnant or lactating rats were both estimated to be low.



