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FEOL 7 = LREMR 7432-S (—BRE : ceftibuten) DMEESE I HERE LT, RERA
BFEB B, HEBLVRRES L, c0RLMEBEHE, SLFEARBIIOVTRNL.
UTore187,.

1. 7432-S 10, 20, 25, 50, 100, 200 mg (Hfff) HEKS, 1E100mg 1 H2E 14 BM
HLU1E200me 1 H 267 BE#ESERICTHNER HWFR, MAFHIRE mEE
{LERE, RREFICEVTT432-Sick 3 LBbhaRBRBHSNEh -1,

2. MBGEHRERBICEVWTHBNAEECRIZTREEERI L, FRAKERIIEWVLT 7432-8
ICB&{t D Escherichia coli, Klebsiella sp., Enterobacter cloacae, Citrobacter freundii ¥i¢
BEHICHD LA, BEATEREPHICEIE L, MRHEICIIZEASERIBHLON L
<o

3. 7432-S 25, 50, 100, 200 mg *Z M5 | Bk 5 L ABOTFEMBEGIREOHEB 35 &
IEMITHRMEIEL, TOBREIZENEN1.30, 3.03, 4.57, 10.48g/ml TH b, BAM/S dose
response D3 S lc, MAPERMIZ 1.5~2. 1 B TH >/, T432-S BB LA RK{LDE F
Repictktt s h 50¢, ¥ & LT 7432—S—trans b Foricms, Rbic@wohns, 7432
S—trans ORPHEHPRIL 8. 5% T, KZEALED 7432-S & Gb 7 24 BRR P BRI 78.6~T9.9
B ThHoto

4. T432-S 100 mg % AP 30 M5 92 L, ZHEHRS L HKE L TREMEDRAEIC
BT AEMNPPENS DD, Cmax, AUCREBEAEIMD ST,

5. 1E100mg 1 H2E 14 HMH &1 6 200mg 1 A 2[6 7 BMBHEHEESERRICEVTD
7432-S DERBIBH SO lih -1,

6. MEAERAZARIMEFD 7432-S REH 16 ug/m]l OFEHEF CRIZT—ET, F#965.2
B TH-T1o
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Fig.1. Chemical structure of 7432-S.
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Table 1. Physical characteristics of healthy male volunteers participating in study

Single dose Multiple dose
Dose Meal
Tolerance (1) (2)
Volunteerl Age | Height ‘z‘i’gzt response| effect
No. (yrs) | (cm) (kg) | 1020, | 2550, | 100mg | 100mg, | 200me,
50,100, | 100,200 | (fasting)| BID, BID,
200mg | mg v 14 days | 7 days
(fasting) | (fasting)| ,100mg
(non—
fasting
1 41 170 67 O O
2 30 164 60 0]
3 37 162 61 @) O
4 31 172 68 O O
5 3 167 63 @] O
6 32 160 47 O
7 28 172 62 O (@) O
8 31 165 68 O (@]
9 32 163 63 @]
10 26 179 66 @) @]
11 48 170 60 O
12 33 175 64 O
13 28 177 66 @]
14 46 165 74 0O
15 41 167 58 O
16 36 163 62 O
17 46 163 57 O
18 24 161 64 (@] A
19 24 167 56 O A
20 25 174 64 O
21 24 175 63 (@)
22 43 155 56 O
23 38 165 60 (@)
24 24 175 60 O O
25 20 172 60 O O
26 36 167 65 O
27 42 162 58 O
28 41 165 63 O
29 29 176 80 O
30 32 164 60 O
31 24 176 65 O
32 31 170 60 O
33 33 172 75 A
34 25 171 75 A
35 42 160 67 A
36 41 168 62 A
O:7432-S A : Placebo
Staphylococci, Pseudomonas aeruginosa # & (* i 1.8 B8 5 &
SR T A REARHV . 1. B%E

7432-S REEEY (eV X, Ty b, 4%, HI)
TOHAHERRICEVWTRFLRNMNED Oh, B
BUHR, 1 »ABLU » AERHSHFR 62 H
BHEBHER, LRERBIUV—EXERRTOERR
BHSNTVIEN,

Tl T EBRICHOFE—BREELT, RERABFE
BEicT 268 0L LM L AR L CHENBEICD
WTRHN L7

WRE L Table 1 iIKRLARERASF 36 &, i
48 & T, FHERKIZ 25K (20~48 %K), FHEER
62. Tkg (47~80kg) TH-7o CHOLBREICIER
KR LHREF, BROBNELUCABTORFLTL,
MBEFHRE, MRECFORE 0OE OB KR
BEFORY ) —= v VEBRTRAEEBD U > L EER
AL, XBiLsREEBALETEREL .

i, RBRWEIIBME0ES A~61EIATEH %,

2. B5R&, B55E
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Table 2. 7432-S Phase | study
Volunteers
Test Administration of 7432-8 Bod -
Age y weight
Number of volunteers (vears) (kg)
Tol 10, 20, 50, 100, 200mg 18 24-48 47-74
olerance Fasting, (Mean 34.6) | (Mean 62.8)
c"é 25, 50, 100, 200mg
© D n Fasting 6 24-37 56—66
g | oe TESPONSE I AL ) week interval (Mean 27.3) | (Mean 62.0)
W Cross—over
193] 100mg X 2
Fasting and non—fasting 20—-43 56—65
Meal effect at 1 week interval 6 (Mean 33.8) | (Mean 59.8)
Cross—over
100mg X 2/day x 14days 10 20—42 60~80
(Total 27 repeated doses) | (including 4 volunteers
In double—blind given a placebo) (Mean 31.8) | (Mean 66.7)
Multiple dose
200mg x 2/day X 7days 8 _ .
(Total 13 repeated doses) | (including 2 volunteers ( Mz:.n4219 5) (M::niss 5)
In double—blind given a placebo) . .

HROMB & 7432-S ik 5 & L5 5i%% Table 2
IR L7,

OHEIE5HR

NRZEHRRE LT, FFHEE | OERESED
1/10 TH 5 10mg 285 L1, SoRLL2MEHEL
73435 20, 50, 100, 200 mg & MEAIERIES L7,

Dose response K53,
200 mg DIEIC | BB CERBZEOHRE L, &5
HEELTE, AiE 22 BLBOKAERIELEE L, BB
YR 9EFHCHIES 100 ml T 7432-S 2HR X U1,
IRERORH, WIEIL4BM%E CREL, KKicoW
TRECHEELED 724, I—bE—RIYBZTTELEL
720

BEOEBEALHBE LT, 6 EOEREEIC 100
mg 2 TEEHICRSL, 1BRRCR%RES L TR
Bl BEREOHEZ, P—X b1 14,
L2, V=TI N—Y1/208, ¥ a2—Z160ml (530
ool —) OABHE 30 A& ICHKES 100 ml T
7432-S 100 mg 2R X ¥ 72,

QOEfix 5B

1[E100mg % 1 B 26 14 BRL:E&ERS (BL, #
SE%3 276, LIT 100 mg ##E+3) &1 H

6 LDEREZIC 25, 50, 100,

200mg % 1 H 2E 7 GfMEBHELS (BL, #5614
13 B LIF 200 mg B LT 5)D 2 >ORRET-
oo MRRE S T432-S 25 LDV TFh 68
TH5HH, BEUEDOLH ERLHED /K 100 mg B
BRP{TIR4E, 200mg BREB TR 2207 7 FES
BERELL, 56, MEBMIZINL 2IKTHS,

3. KREA

EWLAARFEEH I Table 3icRi L. Kb, #5
T 3EMK% TR ICRT ARARE TV, REON
WIEERZLT, ZBRERT LI

4. BRHAEICRITELEORS, #EF$ 7432-S
BREH LUEED Vitamin K 85D RE

100 mg BRPCHAMERICRIZTELEBLRITT S
EEbic, REDD 7432-S REH LU Vitamin K B
BEZERE Lo 200 mg MM TRBAHEECRIEZT
HBERF T2 &L RkFE D 7432-S MELRE L 7o

RERE L 100 mg EHFHTIIKS 2 Ao, K56
3HE, G788, R138H, #5&T738H, [A7
BEH B 13HHIC, 200 mg #8BHTRIES 1 HA,
g5t 3 HE, F6HE, 5% T18H, R7HH:
Bl 14 BEORMBEHEL AW AN, BRRICHVE
ESAROHEIIE U T Table 4, 5, 16, Fig. Tic
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Table 3. Observation items

: Single dose Multiple dose
Observation items
(O : performed) Tolerance Dose Meal 100mg, BI | 200mg, BI
response effect D,l4days | D,7days
. Subjective & objective O O O O O
Clinical -
symptoms | ECG, blood pressure,
pulse, respiratory rate o o o o o
Laboratory | Hematology,blood chemistry,
test ‘I urinalysis, others o o o o o
Coagulation parameters O
Bleeding time(Ivy method) O O O
Hemostasis & '
lati Platelet aggregation
coagulation (ADP. Cgf) e} e} O
Vitamin K level o
“(blood, feces)
Intestinal bacterial flora O O
Drug levels in feces O O
7432-S levels in blood and urine O O O O @]
Metabolites in blood and urine O O O
Serum protein binding O O
Hematology : RBC, Hb, Ht, WBC, WBC differential, platclet count, MCV, MCH, MCIIC
Blood chemistry : GOT,GPT,Al-P,total bilirubin, direct bilirubin, T'I'I', ZTT, y -GTP, LDI, LAP, BUN, creatinine,
electrolytes(Na, K, CI, Ca, P), total protein, albumin, A/G, g-lipoprotein, total cholesterol,
triglyceride, phospholipid, NEFA, HDL—cholesterol, cholinesterase, uric acid, blood sugar
Urinalysis : Specilic gravity, pH, bilirubin, protein, sugar, acclone, urobilinogen, occull blood, sediment
Others : Direct Coombs'test, protein differential

Coagulation parameters : Prothrombin time(PT), prothrombin activily, activated partial thromboplastin time
(APTT),hepaplastin test, fibrinogen, vitamin K depending clotting lactor (I, VI, IX, X)

RLIEBED ThH B, EEIIL{MRLTE—ICL, #HE
REHICIEE L g 2HSH— 7 —ITHREL 5 BREILA
KERREORDOUNEETET Lt, MEREDE ML
JUERIAR? NI LB OFEICELTIT> 1,

Clostridium difficile DRFEICGEIREEME LT CCFA
i (cycloserine 500 z g/ml, cefoxitin 16 z g/ml) %
BV, toxin O#RHICIZ CPE & & © Ik D o7,

HED 7432-S BEOREICIE, FBMULEEL gic
MLTAERD 0.1 M Y BBk (pPHT7.0) 204

THEIF A4 XL, 4500 rpm, 15 min. A E1E L5 8E
L, ZOLEBREWERIK E Lo T432-S DRE (3 HEE
#i% (Bioassay &) ICLVDBAIE L COHEICLS
RIECTHE TPRMEIZ 0.2 8/g TH 5,

5. M/MRAESRFE, HMESR, MKEERE/ NS A —7—
KR TRE DR

100 mg EHEB T o DRBREZFMICKRET LT, %
52881 #5EA, &5ME188, B3EE, [T
HEB. RI108H, R13AE, 5% T1HH, R3B
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Fig. 2. Platelet aggregation by collagen and ADP
(100 mg, BID, 14 days).

H B7EERIL, M/MREREE HMmesM, mk
BENS A -7 -l RZTHEBERT L7 100 mg il
BEicbBVTINSIEN, BERCRZTRENEDS
NEM->7cT LD, 200 mg MEEBE T H MDA
ZRE L7

6. MifEhs L PRF 7432-S BREDHIE

MEPREAERE L LTI, BMEHFSHO Dose
response RE & L URFOEE 5 5 AR TORWEF
5 TR%EH (0), #5%0.5 1, 1.5 2, 3,
4, 6, 8, 12B¥RIIcRM L co RBOHBEHSH

RTOREZESTIZXSH (0), &5k, 2, 3,
4, 5, 6, 8, 10, 12B$MITHRML 7, 100 mg B
HoryERS, 15BERS. RHERSHIC, 200mg
BEBTRNERS, BARSHICRSN (0), &5
%o0.5 1,15 2, 3, 4, 8, 8, 12 $5Rlic gk
Lt ROMEDOAEMRAE LTIZ, HERTHICIIK
5 (0), ®5®%0—-2, 2—-4, 4-6, 68,
8-10, 10—-12, 12-24 BsMICHOBER L 720 b 123,
iz mebREMER ISR (0), 01,
1-3, 3-5, 5-7, 7T—-9, 9 -128Mia¥
ERL 7

M REH Rtk T A Phic O L RE, K
RRREIURKEZHHEDO—B%, FFATAX-
Iy )=-LPTRBMEIELDLE, —T0CITREL,
1 AMLIAICAIE L 7o

7432-S ofMFPH L CREMEIX, E. coli 1437 %
REBWE LR (Bioassay)” 1 L UMBMEY
o< b3 74—% (HPLOY itk b MEL /0
Bioassay iz k ARz, MEPRMEMEICIZT S
t—35 (BKNE) 2, ROBEMEIZZ0.1IMY Y
MEGEK (PpH7.0) 2AVWTHANL, RoBRICIE
BEHEEAVE, MEPE I CRDBEOHMECIETR
% Bioassay £ CENEFN 0.1 ug/ml BXT0.3-0.4
ug/ml, HPLC #TZh¥h 0.1 pg/ml LT 1
ug/ml THb,

7. EWHEEIRN

10 3% o 3% BE 0> 3 B iR A9 AR B 2 NONLIN 74 7o 75
LERAOVWTHERFE B/ 2REICTIT-> 12, EOBES&D
7432-S o MMPREHS IRIUE L HRBD 28 1S
235D T, BIND Lagtime 28 Two—compartment
open model 2BWTHTROET- o HEERKMIL
LEDLHEEEEN (Kel) £ 0.693/kel & LTK
HL, AUCREREICTRE L, ¥k, RKEKRSH
KROERESTF—SORL D bEHOoNINISA—F
AV, REKESHOMEIRELS IL—FLT,
oD@ EKBEE OB AT 1,

8. MBI SCICRBFLERMMORT
BREE 7= 7574 — (HPLC) X UHB/Y
AAF—bT574 —FHVTRE L,

9. MMECHEESR
MABEAZEESBIBARBEICIOAIE LI, 7432-
S 25, 50, 100 H &L Tf 200 mg BiEIRE 5.4 2 6505 & 4 B
R, 100 mg MBEBICBVTROEE 27 ER5% 3
EHcB L oMk & b NE%E58 L, 201 8% 371C~
10 304 ¥ 2 X—"b LAk 37°Ciz T 10 53A% 3000 rpm



VOL. 37 S—1 7432-S ORERN I HEM 83

. 3
s 001 ¢ Standard
| Ivalue..:
] ¥
naq 0.0
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X
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, P Crandard
i value
w5 i
2.0 4 + ————r
Tdays 2days Just 1 3 1 10 13 1 3 1
before before before day days days days days day days week
2hr 8hr
Bef - dmini; i After
[ [ owe | Hefasvnien |
Coagulation factor II Coagulation factor VI
LB .Standard % -
0.0 1 ivalue 160.0
i Standard
...... value
&.0 90.0
2.0 + T — 2.0
Tdays 2days Just 1 3 1 10 13 1 3 1 Tdays 2days Just 1 3 7 10 13 1 3 1
before before before day days days days days day days week before before before day days days dsys days dsy days week
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E;fn:‘ir:. ] During administration I After ion m’: L During administration [ :g:{ni.trntion ]
Coagulation factor X Coagulation factor X
% % | Standard
165.0 us.0{ value
/\ Standard H
value
9.5 2.5
0.0 - T T -+ + 2.0 T —r—
Tdays 2days Jut I 3 7 v 1 1 3 1 7days 2days Just 1 3 1 10 1 1 3 1
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Fig. 3. Coagulation parameters (100 mg, BID, 14 days).
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100mg, BID, 14 days

(min.)

10+

AL B N R S S B

L

AT T T T T T T T

1 L 1 1 ul 1 1 1 1
2days  Just 1 3 5 1 10 13 1
before before day days days days days days day

Eg{:{:l During administration .;\A"t;]elrn
200mg, BID, 7days
(min.)
7432-S
n=26

V

L Placebo
sk n=2
[
4 -
2}
R e 1 1
Before After
admin. admin.

Fig. 4. Bleeding time (Ivy method).
THRARBEZIT > o RARBEITIZ Amicon # 8
MPS-1 £ & YMT Membrane 2f\ 7z, B b D1l
i LR EIK SIREAE £ THREERE LK,

O0R 8 K #&
1. Z2HBLU0EEHE
1) BREER MHEFRR, —BERKS X CEKRREE
OHEHZEH (10, 20, 25, 50, 100, 200 mg)
BERERBRTIE, T432-Sick2LEAonsEY

B, HNFES L CORE, ME, KA 223 ¢ 1o
— IR & I RME MO RGBS o1,

QB 5

/MR % & 0 7o kM - MERICKIE TR,
100 mg M Ic BV THMICRIT L1 (Fig. 2. 8),
5 3~5BEIC ] FTHNMHBOERIED Sy,
BEMbIcERKICEEL. 7T EFRERTL ]
FTERBERTNIPNDD, Ei, 200 mg MER
KBV T LHMBMOERRRSSNEM12ZELD,
COWMEBSMOER IR T432-SICLHARBEBEAS
hiiih-7: (Fig. 4 ).

100 mg # & UF 200 mg MM OMMA & & Mk E(L
g @s Fig. 5, Fig. 8icR L7, WIho#kE
ERBICEVTH T432-S ik AL EX G A RRE
BHEHohliid-1,

B MR T2 100 mg, 200 mg BEHOVWTLOR
RicsWTHTREEDSh L,

2) BREEECRITEEORE

100 mg BB OBABEROLEH % Table 4 ITRL
foo IFRME TSP 7432-S ICKHOEH E. coli,
Klebsiella sp., Enterobacter cloacae, Citrobacter
freundii % DEnterobacteriaceae D E R D &K/DAEY
Snfct, #5hE7BBIIZE, 13 BEIRERLK
Ef L. MGEEICIIRLASERIBLSNIEDI -
tzo C. difficile 3 B¥EES A 35 hibkiZ3H
TRESNIH, 10%cfu/g EDBVERTH -1,

200 mg MR OPAMABROER b 100 mg M
DRk (Table 5) LRIBTH - 7zo C. difficile i3 6
Pib3pTRIEESH, €035 1 HTERIL 10°cfu/g
ERRBEM o1, LHL, WTFhoBRESHRICHEL
THTRE—ABRDSI LT,

3) #FEh Vitamin K BE

Fig. 712 100 mg ##icH4 5 KED Vitamin K
BEZRLLY, 1432-S 5P RUKSKICDR-T
RbrBHoniid -1,

2. MEFRE L L CRpEINE

7432-S O MM b WE 3 Bioassay =T, RPBER
Bioassay ik & HPLC 5 THIE Lt @META DN
7432-S ORIEfE I RIF S AEMBMAGER LY DT, R
hELiZ B 7432—-S—trans 2 3% T HPLC T
DHEEERAZTR U 72721, Dose response BN
# Bioassay i CORERR LT L1,

1) BRE#KE5R
@®Dose response
7432-S 25, 50, 100, 200 mg % Zefie%ic | [EEE I8
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Tdays Just 1 3 5 1T 1 13 1 3 1 2 3 Tdays Jllll 1 3 5§ 17 10 13 1 1 2 3
before before day days days days days days day days week wks wks before before day days days days days days day dlyl week wks  whe
Before i : After Bef i ini f
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*aggregation
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v Standard v -Stand,
%5 value 10.5 ivalue
18.7 5.7
30 e e 104 — ;
7dlyl Just ] 3 5 7 10 1B 1 31 2 3 Tdays Jut 1 35 7T 10 13 1 3 1 2 3
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Fig.5. Laboratory tests (100 mg, BID, 14 days).
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Fig.5.

B L7 & S0 MTETRE ClIkE5% 3 B oR&E
L, Eh®h 1.30, 3.03, 4.57, 10.48 ug/ml T
by, EHNFEHIFITICL s RBMTFRE (Cmax)
FEhEn 1.9, 3.6, 5.6, 11.6ug/ml, MIFHRMEHH
HBTmEHk (AUC) 3xh®¥h 6.2, 13.8, 23.1, 48.3
ug -hr/ml T&H D, BHE’S dose respone 2NEH SN
foo MERPKEH (T ,,,) 3 1.5~2. 1 BB TH - 72
(Fig. 8, Table 6), Bioassay &ic & 2 EHBRER
hREIRES®R 2~ 4BMIICBON 179, 143.3,

263.2, 523.2ug/ml & linear 7% dose reponse #3% &

(continued) Laboratory tests (100 mg, BID, 14 days).

L (Fig. 9, Table 7), 24 o FIYRpEINE
3EhEn 73.4, 75.2, T4.1, 67.6% TH -7 (Fig.
9, Table 8), 7432—-S B AHANKE(LDT RSP
ICHtt X B 4%, —&B 7432—S—trans & L THEMt I h
%, HPLC &£ CHISE L /- 7432—S—trans 2 b S H R
ch[EY (L 78.6~T9.9% TH - 7= (Fig. 10, Table 9)o

QRBOE

BRS¢ 5 & B &M B F);285R (Tmax)
226 MO 32BN LEPPEBNE LDOD, Cmax
BLUAUC BELAEEDL S h 1 (Fig. 11,
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Fig.6. Laboratory tests (200 mg, BID, 7 days).
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%95.0{ r - R -+ ¢Standard 225.0
: Ev.lnﬂ P e L e Standnrd

2.5
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before  before
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Fig. 6.

Table 10), HPLC #&ic & % 7432—S—trans =&/
EHRPEINR I TR 77.2%, RKT.6%THOR
BOBHRRP LM -1 (Fig. 12, Table11),

2) #gks

100 mg #EB O EHMTHRE CORFmER, ME
#55.32ug/ml, 150 BH%E 4. 0ug/ml, Z¥EEE

i yulue
19751 w )

14days Just 3days Tdays 3days lwwk 2wy
before  before
Bef Durin After X
I:dn?ir;mution l ndmin‘:atul.ion adminietrstion
nod Creatinine
1.6
1.2 --~Standard
ivalue
0.8
0.4
14 days  Jus 3days 7days 3days 1week 2weeks

13
fore  before

Before | During

(continued) Laboratory tests (200 mg, BID, 7 days).

7.52ug/ml &, BEBEEHRPPOEL - 72, 12 Bl
OMBEREIVWThORED S 0.17, 0.24, 0.18
ug/ml Edb o, ERMEIZD oL -1 (Fig.
13, Table 12)o HPLC &ic L 2 51% 12 Bl CD
7432—S—trans 2 & W - ¥R G OENEKIZ, EES
81.8%, 15EIEH&KZS 94.4%, HEREE97.4% &, ¥E
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Table 4. Effect on intestinal bacterial flora after multiple administration(100 mg, BID, 14 days)
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Table 5. Effect on intestinal bacterial flora after multiple administration(200 mg, BID, 7 days)

Aerobic bacteria (log 10/g) Anaerobic bacteria (log 10/g)
Vol Before| During After Before| During After
No.| Organism —1st | 3rd | 6th | 7th | 14th | Organism -1st | 3rd | 6th | 7th | 14th
day | day | day | day | day day | day | day | day y
E faecalis .D.| 67| 8.0 { 7.4 | 8.2 |Bifidobacterium ND.| 79| 84| 83| 9.2
.}';ureus N.D.| 27| - | 8.6 | 3.5 |Bacteroides ND.[ 67| 7.7 9.1 ] 8.2
Bacillus sp. N.D.| 5.7 | 44 | 4.4 | 4.7 |Bubacterium ND.| 57} 57| 93| 9.3
Candida sp. N.D.| 4.2 | 4.0 | 2.7 | 3.0 |Clostridium ND.| 45| 39| 9.0 83
1 [E.coli N.D.| - - | 6.6 | 4.5 |Fusobacterium ND.| 67| 67| 62| 6.7
K.pneumoniae | N.D.| - ~ | 5.7 | 6.0 |Peptostreptococcus | N.D. [ 4.0 | 3.5 | 7.5 ] 6.3
K.oxytoca N.D. - - 5.7 5.7 Streptococcus N.D.| 4.0 6.0 9.0 9.0
E.cloacae ND.| - - 5.9 | 5.0 |Veillonella ND.| - - 45| 74
(Total) ND.| 68| 60| 74 | 8.2 (Total) ND.{ 79| 85| 9.7 ] 9.7
E faecalis 73 | 82| 7.0 | 6.6 | 7.0 |Bifidobacterium 93 | 95| 80| 85 9.3
S.aureus - - - 3.3 | 2.7 |Bacteroides 9.7 85| 7.5 8.0 95
Bacillus sp. - 2.7 | 2.7 | 2.7 | 3.8 |Eubacterium 9.5 8.2 7.0 | 84| 8.3
Candida sp. - 4.3 | 2.7 | 4.2 | 4.2 (Clostridium 7.7 9.2 80| 52| 6.7
4 |E.coli 6.9 - - 5.7 | 7.2 |Fusobacterium 8.7 80| 70| 70| 7.2
K .pneumoniae 4.0 - - — | 4.7 |Peptostreptococcus | 9.0 | 8.0 | 6.0 | 7.0 | 7.1
K.oxytoca 5.3 - - | 3.4 | 3.7 |Streptococcus 80 | 7.0 70| 84| 84
E.cloacae 5.2 - - — | 5.4 |Veillonella - = - | 4.0] 40
(Total) 74 | 82|70 67| 7.4 (Total) 100 | 98 [ 84| 9.0 9.7
E faecalis 6.9 6.6 | 8.2 | 5.8 | 5.3 |Bifidobacterium 9.5 (102 | 9.6 | 9.0 ] 9.2
Bacillus sp. 4.7 | 5.0 | 4.7 | 3.6 | 4.7 |Bacteroides 9.1 7791 17| 8.7 87
Candida sp. - 50| 30| - — | Eubacterium 93 | 77| 80| 80| 9.3
E.coli 5.2 - =~ | 3.5 | 6.3 |Clostridium 45 | 6.0 8.0 | 47| 3.8
C.freundii 40 | - | - | 30 | 4.2 |Fusobacterium 88T 2T 8T T8
; ' = = tobacillus . . . . f
5 |P.aeruginosa 45 | 3.0 Peptostreptococcus | 5.0 40| 331 33| 517
Streptococcus 8.0 701 70| 95| 9.2
Veillonella 76 | 45| — 52| 5.2
Megasphaera 7.4 6.71{ 50| 5.2 | 5.2
Actdaminococcus - - N = 5.7
(Total) 6.9 6.6 | 8.2 | 5.8 | 6.4 (Total) 98 |102 | 96| 9.7 9.8
E faecalis 80 | 92| 76 | 7.2 | 6.1 |Bifidobacterium 9.3 93| 9.6 | 9.7 | 104
S.aureus 42 | 36 | 4.1 | 4.0 | 4.0 |Bacteroides 9.3 9.2 |10.1 | 9.7 | 10.2
Bacillus sp. 7.7 7.0 | 2.7 | 8.5 | 8.6 |Eubacterium 9.7 86| 6.7 96| 9.6
Candida sp. - - 39 | 3.3 — | Clostridium 6.7 75| 83| 74| 8.7
7 |E.coli . 75 | 5.3 - 8.5 | 8.8 |Fusobacterium 5.0 35| 3.0} 4.0 5.7
K pneumoniae 5.7 - - 6.7 | 6.6 |Peptostreptococcus | 4.5 33| 33} 46} 65
C freundii 64 | — | — | — | 1.5 |Streptococcus 99 | 79| 70| 9.0 9.3
E.cloacae 5.8 - - 6.8 | 5.7 | Veillonella 4.7 40| 35| 46 ] 58
H.alvei 5.8 = = | 6.8 | 4.0 [C.difficile = - 40| 45| 46
(Total) 83 | 9276 881 9.0 (Total) 10.3 | 9.6 [10.2 | 10.2 | 10.6
E.faecalis 6.0 8.0 | 8.4 | 6.5 | 5.3 |Bifidobacterium 9.0 90| 95| 91| 9.0
S.aureus - - |127| - — | Bacteroides 100 | 85| 99| 73| 7.7
Bacillus sp. - - | 27| - | 8.2 |Eubacterium 9.5 75| 75| 87| 8.2
E.coli 6.4 | 3.0 | 4.2 | 4.5 | 4.5 |Clostridium 47 | 3.6 924 3.7} 35
K .pneumoniae 5.4 — = = 5.3 |Fusobacterium 7.3 73| 80| 7.0/ 7.7
8 ¥ : N "7 !Lactobacillus 37 | 37| 30| 37| 37
| C.freundii 6.2 3.7
E cloacae 5.9 _ _ _ 52 gteptostreptococcus g; g(_; gg 'ég Z;
3 ; . : reptococcus . . X . .
H.alvei 42 | — | | T |40 Veilonella 43 | 42 42| 45| 45
diffu - — . — -
(Total) 6.7 8.0 | 84| 6.5 | 5.9 dlff(Total) 10.2 9.2 1101 | 93| 9.2
E faecalis N.D.| 8.7 | 8.1 | 7.1 | 8.2 |Bifidobacterium N.D.|[10.1 | 9.3 |10.0 | 10.5
S.aureus N.D.| — | 3.5 | 4.0 | 4.2 |Bacteroides ND.| 87| 70| 9.6 | 8.7
Bacillus sp. ND.| - | 3.5 | 3.3 | 4.0 |Eubacterium N.D.| 87| 67| 6.7 74.
Candida sp. N.D.| 27| — | 4.0 | 3.0 |Clostridium ND.| 47| 94| 56| 39"
24 E.coli . N.D. - - 7.1 | 6.8 |Fusobacterium N.D.| 60| 58| 7.0 7.0
K .pneumoniae | N.D.| - — | 4.7 | 4.8 |Peptostreptococcus | N.D.| 4.5 | 50 | 6.5 | 8.7
C.freundii ND.| - - | 3.0 | — |Streptococcus N.D.| 70} 70| 9.3 ] 9.3
E.cloacae N.D.| - - | 6.5 | 6.7 | Veillonella N.D.| - - 53| 4.3
P.aeruginosa N.D.| 33 | 3.0 | 3.7 | 2.7 |C.difficile N.D.| 84| 52| 35| —
(Total) N.D.| 8.7 | 8.1 7.5 | 8.2 (Total) N.D.[10.2 | 9.7 {10.2 | 10.5
N.D. : Sample was not available - <27
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Table 6. Plasma levels after oral administration of 7432-S 25, 50, 100, 200mg

-Bioassay—
Vol. Time(hr) (rzg/ml)
Dose No
) 0.0 0.5 1 1.5 2 3 4 6 8 12
3 0.00 0.12 2,32 2.53 1.87 1.04 0.66 0.26 0.16 | <0.06
7 0.00 | <0.37 2,32 2.86 2.09 1.32 0.81 0.45 0.22 | <0.05
10 0.00 [ <0.05 0.35 0.62 1.16 1.65 0.95 0.44 0.16 | <0.05
19 0.00 | <0.05 0.09 0.10 0.08 0.18 0.78 0.79 0.30 | <0.05
25mg 20 0.00 | <0.05 0.27 0.65 0.90 1.65 0.87 0.40 0.15 | <0.05
21 0.00 | <0.05 0.10 0.24 0.38 1.98 1.09 0.37 0.19 | <0.056
Mean | 0.00 | <0.12 0.91 1.17 1.08 1.30 0.86 0.45 0.20 | <0.05
S.D. - - 1.10 1.21 0.80 0.64 0.15 0.18 0.06 -
3 0.00 0.53 2.09 2.09 2.20 3.85 2.75 1.06 0.50 0.13
7 0.00 | <0.05 0.76 1.43 1.87 4.07 2.86 1.21 0.71 0.22
10 0.00 0.33 1.23 3.74 3.08 2.75 1.76 0.74 0.34 0.10
19 0.00 0.46 1.10 1.65 2.09 3.08 2.20 0.94 0.41 0.12
50mg 20 0.00 1.32 3.74 3.63 3.19 2.31 1.26 0.57 0.28 0.08
21 0.00 1.54 3.08 3.08 2.86 2.09 1.32 0.59 0.25 0.06
Mean | 0.00 | <0.71 2.00 2.60 2.55 3.03 2.03 0.85 0.42 0.12
S.D. - - 1.20 1.01 0.56 0.80 0.69 0.26 0.17 0.06
3 0.00 0.98 6.30 6.62 6.05 4.21 2.90 1.35 0.61 0.16
7 -0.00 | <0.05 0.49 2.20 3.10 6.19 5.42 2.44 1.28 0.55
10 0.00 0.11 0.91 1.01 1.87 5.77 4.35 1.85 0.79 0.18
19 0.00 | <0.05 0.36 1.06 1.53 3.41 5.36 3.08 1.33 0.31
100mg 20 0.00 | <0.05 0.34 1.50 3.25 4.53 4.43 2.05 0.91 0.26
21 0.00 0.91 4.64 4.95 5.28 3.33 2.23 0.90 0.45 0.10
Mean | 0.00 | <0.36 2.17 2.89 3.51 4.57 4.12 1.95 0.90 0.26
S.D. - - 2.62 2.34 1.81 1.19 1.30 0.77 0.35 0.16
3 0.00 <0.05 0.26 3.57 6.51 14.90 10.90 4.62 2.20 0.60
7 0.00 | <0.05 0.86 1.89 9.03 12.20 9.45 5.26 2.86 0.81
10 0.00 0.27 2.10 4.20 5.46 11.60 8.40 3.78 1.76 0.35
19 0.00 | <0.05 2.52 4.41 5.67 9.03 7.98 4.20 2.31 0.45
200mg 20 0.00 3.30 9.24 10.10 10.70 7.98 6.72 2.73 1.43 0.32
21 0.00 3.74 10.30 10.90 10.30 7.14 4.83 2.10 0.92 0.10
Mean | 0.00 <1.24 4.21 5.85 7.95 10.48 8.05 3.78 1.91 0.44
S.D. | - - 4.39 3.72 2.35 2.94 2.11 1.18 0.69 0.256

BHICH~15 BERES, BRESHOBINRLPPE
Mot (Fig. 14, Table13),

200 mg EHBOLYMFFRE CORBMEL, FE
#509.5ug/ml, BEE589ug/ml EZEDLST, &
MikiED Shish-7 (Fig. 15, Table 14), HPLC
Fick 351 12 (Rl & ©D 7432—S—trans 230/
FHRPEIRRIIYERS 80.6%, H¥kS5093.6% &,
BAKEKRORPEINENPPLE M > & (Fig. 16,
Table 15),

PMERE DT — ¥ oROI-EBMHFHRT A -5 %

Cross—over

AOWTHEERES LAEDY I 2 L— IRPREZ KD,
ZIIREAMBIRES 7 oy b LARZE Fig. 1T IR
L 7o 100 mg ##EES & UF 200 mg BEBHOVLThIC
BOWTH, ¥3Ialb— MEPRE S LR MTHRE S
BE{—HLTEHEY, FLERERBDONEH T

3. ¥FEPT432-S RE

Table 16 2R L7z & 9 i< 100 mg BEBETld 6 Fcp
I PICHRE 53. 4ug/e Riixh, o S5HATRVTH
bREBRLITTdH > 720 200 mg ERB T3 6 Hh 3
PITREEH, Z20BERZhEN 540, 14.5 0.5
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Table 7. Urinary levels after oral administration of 7432~8 25, 50, 100, 200mg
-Biocassay—

Time(hr) (ug/ml)
Vol.
Dose No
’ 0 0-2 2-4 4-6 6-8 8-10 10-12 12—-24
3 0.0 56.3 53.7 18.1 11.9 7.7 3.7 1.0
7 0.0 37.3 87.3 50.0 15.8 8.5 4.3 1.3
10 0.0 19.0 100.0 37.3 14.8 7.8 2.9 1.0
19 0.0 2.7 20.8 78.0 54.7 19.0 6.7 1.3
o5mg | 20 0.0 18.7 94.7 51.7 | 22.3 11.0 5.4 0.8
21 0.0 12.9 111.0 54.7 29.0 10.5 3.9 0.8
Mean 0.0 24.5 77.9 47.5 24.8 10.7 4.5 1.0
S.D. - 19.2 34.1 21.4 15.9 4.3 1.4 0.2
3 0.0 27.9 72.3 78.7 50.3 21.7 9.2 2.0
7 0.0 22.1 155.0 120.0 35.0 12.5 11.2 2.7
10 0.0 69.7 253.0 100.0 23.7 10.8 1.5 1.8
19 0.0 40.1 205.0 103.0 40.0 24.3 12.3 2.4
50mg 20 0.0 77.0 59.3 32.7 22.7 16.7 9.0 1.9
21 0.0 148.0 115.0 77.3 27.0 18.0 6.0 1.2
Mean 0.0 64.1 143.3 85.3 33.1 17.3 9.2 2.0
S.D. = 46.7 76.0 30.4 10.8 5.2 2.3 0.5
3 0.0 76.7 104.0 67.7 40.7 21.7 8.9 1.8
7 0.0 47.0 320.0 305.0 159.0 63.3 24.2 5.9
10 0.0 45.3 350.0 220.0 63.3 22.0 13.1 3.3
19 0.0 39.7 250.0 407.0 245.0 75.3 31.3 6.2
100mg 20 0.0 37.3 297.0 190.0 117.0 56.0 24.3 4.3
21 0.0 235.0 258.0 109.0 65.0 31.7 114 2.2
Mean 0.0 80.2 263.2 216.5 115.0 45.0 18.9 4.0
S.D - 77.2 86.5 125.3 76.9 22.9 9.0 1.8
3 0.0 27.0 293.0 230.0 123.0 27.2 13.1 7.0
7 0.0 24.7 480.0 600.0 205.0 102.0 443 12.1
10 0.0 76.0 550.0 313.0 115.0 49.7 25.0 7.1
19 0.0 63.3 433.0 463.0 232.0 92.7 443 7.8
200mg 20 0.0 200.0 423.0 243.0 142.0 60.7 34.3 6.3
21 0.0 522.0 960.0 347.0 165.0 69.3 22.3 3.8
Mean 0.0 152.2 523.2 366.0 163.7 66.9 30.6 7.4
S.D. - 192.2 230.0 142.1 46.6 27.6 12.6 2.7
Cross—over
rLe/g TH-1, EOMERRIIRETHEBRIBENWEEIONG, §

4. M3 S ICRPERRBYORE

74325200 mg 1 EIZEHE5HDRD TLC-Bioauto-
gram (Fig. 18) T3, RhEHAMIEH O
7oA, HPLC Bick b 7432-S DR MY, 7432—
S—trans NERFH L MF (Fig. 19) @B Shte,
Dose response SABRIC i1 5 24 PITRFESRD 8.5%
M 7432—S~trans & L TRFIcEIN &S o (Fig. 20),

7432—S—trans O EEM L 7432-S DH 1/8 TH

» (Tablel7), ZDEHHEL IFHEWVWI &M, Bioassay

# Bioassay # & HPLC & T? 7432-S ORIEME & 1
KL —HLTWAY, 7432—-S—trans LIAA DK #MiT
Ritshiah-7,

5. MAEOEASR

mh D 7432-S BEH 16 Lg/ml OFEEE T3
12—, FH65.2%TH-7 (Fig. 21),

m % =
PYEERIIHE | OEXRESED 1/10 TH 2 10
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Table 8. Urinary recovery after oral administration of 7432—S 25, 50, 100, 200mg

—Bioassay—

Vol. Time(hr) (%)

Dose No
' 0 0-2 24 6-8 | 8-10 | 10-12 | 12-24 | 0-24
3 0.0 30.4 28.6 6.3 2.5 1.3 1.3 84.4
7 0.0 25.0 23.5 7.0 4.3 2.3 2.5 77.0
10 0.0 7.5 30.2 8.5 4.8 2.4 2.2 72.6
19 0.0 1.3 5.9 14.6 7.2 3.5 2.7 58.0
25mg 20 0.0 8.9 34.7 9.3 4.8 2.2 2.4 79.7
21 0.0 3.9 29.4 9.2 3.9 1.7 1.6 68.8
Mean 0.0 12.8 25.4 9.1 4.6 2.2 2.1 73.4
S.D. - 12.0 10.2 2.9 1.5 0.8 0.6 9.3
3 0.0 10.8 29.9 8.9 4.7 1.7 2.7 74.9
7 0.0 6.9 30.1 8.8 4.2 2.6 3.4 73.7
10 0.0 18.6 30.7 7.0 3.6 1.8 1.9 79.0
19 0.0 10.3 28.6 9.4 4.3 2.1 2.0 73.4
50mg 20 0.0 28.4 23.4 6.3 3.3 1.1 2.0 76.7
21 0.0 29.9 23.4 5.1 2.4 1.1 1.2 74.6
Mean 0.0 17.5 27.7 14.8 7.6 3.7 1.7 2.2 75.2
S.D. - 9.8 3.4 2.8 1.7 0.8 0.6 0.8 2.0
3 0.0 25.5 27.1 13.4 6.9 3.3 1.9 1.9 79.8
7 0.0 5.0 27.4 20.1 12.2 6.4 3.4 4.3 78.7
10 0.0 5.4 31.1 21.1 11.3 4.9 2.3 2.2 78.3
19 0.0 2.6 13.9 24.0 14.6 6.9 3.5 3.6 69.0
100mg | 20 0.0 4.5 26.5 18.6 10.7 5.2 2.4 2.7 70.6
21 0.0 22.1 22.7 11.6 6.5 2.6 1.3 1.2 68.1
Mean 0.0 10.8 24.8 18.1 10.4 4.9 2.4 2.7 74.1
S.D. - 10.1 6.0 4.8 3.1 1.7 0.9 1.1 5.4
3 0.0 3.6 30.6 19.3 8.8 4.8 2.5 2.4 72.0
7 0.0 3.2 27.6 18.0 10.1 6.1 3.4 4.4 72.7
10 0.0 6.4 27.2 19.1 10.7 4.2 2.0 1.9 71.5
19 0.0 6.0 18.4 16.9 9.8 5.4 2.4 2.5 61.4
200mg 20 0.0 19.8 20.1 11.5 6.7 3.3 1.7 1.5 64.6
21 0.0 22.6 19.7 9.9 6.3 2.7 1.2 1.1 63.5
Mean 0.0 10.3 23.9 15.8 8.7 4.4 2.2 2.3 67.6
S.D. - 8.6 5.1 4.1 1.8 1.3 0.7 1.2 5.0
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Table 10. Plasma levels after oral administration to fasting and non—fasting subjects

~Bioassay—
Vol. Time(hr) (ug/ml)
No. 1 00|05 | 1 |15 3| 4| 5| 6| 8| 10 12
22 0.00 | 441 | 945 | 7.77 | 6.561 | 3.57 | 2.73 - 1.21 | 0.54 - 0.08
23 0.00 (<0.05 | 0.09 | 0.20 | 0.38 | 2.10 | 5.26 - 3.63 | 1.711 - 0.32
24 0.00 | 0.26 | 1.30 | 1.70 | 1.90 | 2.73 | 2.55 - 1.65 | 0.67 - 0.15
25 0.00 [ 0.43 | 2.73 | 5.04 | 5.67 | 5.46 | 2.73 - 1.56 | 0.63 - 0.16
Fasting 26 | 0.00|089| 672693609378 |23 | - |110|060| - |0.21
27 0.00 | 0.64 | 1.65 | 2.25 | 2.00 | 2.15 | 6.72 - 3.41 | 1.76 - 0.41
Mean | 0.00 | 1.11 | 3.66 | 3.98 | 3.76 | 3.30 | 3.72 - 2.09 | 0.99 - 0.22
S.D. - 1.64 | 3.64 | 3.06 | 2.63 | 1.27 | 1.83 - 1.13 | 0.58 - 0.12
22 0.00 - 1<0.056 - 0.56 | 451 | 4.84 | 2.97 | 1.98 | 0.99 | 0.46 | 0.27
23 0.00 - 0.12 - 1.76 | 2.86 | 3.30 | 3.08 | 2.08 { 1.43 | 0.84 | 0.50
24 0.00 - 1.87 - 451 | 3.74 | 2.75 | 1.65 | 1.10 | 0.53 | 0.23 | 0.12
25 0.00 - 0.20 - 3.30 | 4.51 | 4.18 | 3.08 | 2.09 | 0.99 | 0.45 | 0.05
Non—fasting | 26 [ 0.00| — | 216| - 716|543 | 388 | 243 | 1.88 | 0.97 | 0.60 | 0.40
27 0.00 - 0.06 - 0.75 | 3.69 | 6.37 | 5.48 | 3.73 | 2.03 | 1.07 | 0.66
Mean | 0.00 - 0.74 - 3.01 | 412 | 422 | 3.12 | 2.14 | 1.16 | 0.61 | 0.33
S.D. - - 0.99 254 089 | 1.28 | 1.28 | 0.86 | 0.51 | 0.30 | 0.23
7432-S DM\ RMEAMOEOR L 7 = LF| &
8000 M325(n=6) T 5 &, fiF 200 mg O 58D Cmax 13 cefixime
T2.08ug/ml'”, cefteram pivoxil 1.57 ug/ml' ",
cefpodoxime proxetil 2. 8 z g/ml'?, cefotiam
0 hexetil 2. 32 g/ml'® T# 3, 7432—S 200 mg 5T
211 6ug/mlTHYH, ThoDFD Cmax T
40001 2ERLTHD, 7432-S 3EOBNMEICF Shicgn
w0 | €7z LHITH B ENHR SN, BREZSHOME
000 R X E HANXT Tmax 3PP ENS OO,
- : 1 Cmax, AUC B3 LA EMD LTI, 100 mg &
e 2E GAE A BB & O 200 mg MEEOMEHREDEES 5,
Measure re | During admin- TAfter 7432-S DEMII LV EEZ S,
ment da, admin. 7th da,
T | 2 4 PLEOSRED, T432-S £ @EMAI 100 mg &5
: Wi 200 mg DEEIES, & 5I 100 mg & 3\ it 200
2000-| “ VK, mg OAGRE LIBE, BRMCMERLL, S5k
B vk FTENAZEORRES L UBIFRRbHtERT & &
40004 EE : VK,+ VK, O ’ gDﬁEﬁ‘]t Lf@ﬁﬁfﬁmﬁ‘ﬂﬁﬁtzi "Onf\:o
ng/0.3g
6000 4
Placebo(n=4)

Fig.7. Vitamin K levels in feces (100 mg, BID,
14 days).
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Bioassay
Fasting
n=6
Cross-over
ug/ml Cmex | AUC | T1/2 X
Dose | (/mi) |(gehe/ml)| () | (hr)
114 25mg | 1.9+ 0.7) 6.2¢1.5] 2.140.2 | 3.0¢1.6
50mg | 3.6+0.4]13.8+1.6] 1.6+0.2 { 2.1+1.0
104 100mg | 5.620.7]23.1£3.1] 1.5+0.2 | 2.8+0.9
9 200mg |11.6+2.0/48.3+5.7| 1.940.3 | 2.640.7
)
& 84
< 71 o—o 200mg
5 o—o 100mg
B 61 —a 50mg
g 51 o—a 25mg
= 4-
3.
2.
1.
01 2 3 4 6 8 12
Time (hr)

Fig. 8. Mean plasma levels and pharmacokinetic parameters after oral administration of
7432-S 25, 50, 100, 200 mg.

Bioassay
Fasting
n=6
ng/ml Cross-over
3
S00F
Il —e200mg
I 0—0 100m,
200 v J 100
—& 50mg
1001 EJ ] o—o 25mg 90 _
AL 0
& sof ':,I L7102
L i 5
B o20f 60 %
= +50
10+
b H40 é‘
Sr -30 5':
2' H20
10
S = 0

6—8 8—1010—1212—24 0—24
Time (hr)

Fig. 9. Mean urinary levels and recoveries after oral administration of 7432-S 25, 50, 100,
200 mg.
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HPLC
Fasting
n=6
Cross-over

7432-S-trans—~

7432-5—~

Mean plasma level

Time (hr)

Fig. 10. Mean urinary recovery after oral administration

of 7432—-S 25, 50, 100, 200 mg.

~100
L 90
L 80
| 70
60
50
[ 40

Bioassay
n=6
Cross-over
Cmax AUC | T1/2 | Tmax
ug/ml g/md) |eehe/md| o) | (o)
10 Fasting | 6.142.2 | 24.244.9( 1.640.3 | 2.6+1.3
94 Non-fasting
(feeding) 5.1+1.4 123.245.2| 1.7+0.3 | 3.2+1.0
8.
7 Fasting
6 Non-fasting (feeding)
51 /
4<
3_
2.
1.
0+FK——— . T -+ v v r
0 1 3 4 5 6 8 10 12
Time (hr)

Fig.11. Mean plasma levels after oral administration
on fasting and non-fasting (feeding).
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Urinary recovery (%)

Mean plasma level

HPLC
n=8
Cross-over
9% ~
100 2 100
i
90 4 % I 20
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80+ 5 2t %
704 7432-S-trans — § 70
[ ]
60- 14328— 60
%
50 4 50
40 4 40
g
30 4 30
20 20
10 Z é L 10
0-2 0—24
Fig. 12. Mean urinary recovery after oral administration
on fasting and non-fasting (feeding).
Bioassay
n=6
Cmax AUC T1/2 Tmax
vg/ml Dose (g/ml) |(sgehe/mb)] (br) | (he)
10, 1st]| 5.9+1.8 {22.945.4| 1.740.2 | 1.940.7
91 15th| 6.3+1.7 {29.1+4.7] 2.140.4 | 2.241.0
27th| 7.7+1.5 | 26.6+4.6| 1.6+0.3 | 1.5+0.3
8
74 K —e lst
/ y o——o 15th
61 4 \ a—a 27th
0 1 2 3 4 6 8 12
Time (hr)
Fig. 13. Mean plasma levels after multiple administration

(100 mg, BID, 14 days).
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Table 12. Plasma levels after multiple administration (100mg, BID, 14 days)

—Bioassay—
Time(hr) (ug/ml)
Vol.
Dose No
’ 0.0 0.5 1 1.6 2 3 4 6 8 12
25 0.0 1.98 4.84 5.50 5.83 4.51 2.97 1.32 0.65 0.18
28 0.0 0.08 1.87 3.96 4.18 5.61 3.41 1.65 0.71 0.15
29 0.0 2.64 6.16 5.17 4.29 2.86 1.87 0.94 0.50 0.13
30 0.0 0.27 1.04 6.93 7.59 5.61 3.74 1.86 0.91 0.2
1st 31 0.0 0.80 1.98 2.64 2.75 2.75 2.09 1.00 0.49 0.10
dose 32 0.0 4.51 7.04 7.70 5.50 4.29 2.97 1.54 0.82 0.21
Mean | 0.0 1.711 3.82 5.32 5.02 4.27 2.84 1.39 0.68 0.17
D - 1.69 2.52 1.86 1.67 1.26 0.73 0.37 0.17 0.05
25 0.77 - 2.64 - 4.29 5.28 - 2.53 - 0.28
28 0.37 - 0.39 - 0.58 4.18 - 2.75 - 0.26
29 0.711 - 4,51 - 5.72 3.96 - 1.43 - 0.15
30 0.56 - 9.13 - 6.82 4.73 - 1.65 - 0.26
15th 31 0.73 - 1.98 - 3.63 6.05 - 1.98 - 0.22
dose 32 1.54 - 7.15 - 6.60 5.17 - 1.98 - 0.26
Mean 0.7 - 4.30 - 4.61 4.90 - 2.05 0.24
S.D. 0.40 - 3.31 - 2.34 0.77 = 0.50 - 0.05
25 0.73 2.86 6.93 7.92 6.93 5.28 3.41 1.76 0.81 0.21
28 0.30 2.42 6.82 7.37 5.72 3.96 2.64 1.21 0.52 0.11
29 0.52 0.53 3.85 6.71 5.17 3.74 2.42 1.21 0.58 0.14
30 0.87 1.21 5.06 9.46 8.25 5.72 3.74 1.65 0.88 0.21
27th 31 0.37 1.54 3.30 5.50 5.61 4.73 3.08 1.54 0.68 0.17
dose 32 0.83 5.06 9.13 8.14 6.38 4.84 3.52 1.87 0.88 0.23
Mean 0.60 2.27 5.85 7.52 6.34 4.71 3.14 1.54 0.73 0.18
S.D 0.24 1.60 2.19 1.35 1.12 0.76 0.52 0.28 0.16 0.05
HPLC
n=6
% 1st % 15 th % 27th
100 4 100 - 1001 P
R S BT oS i B 4
= - = 80 4 ~ 801
§ ? § / g 70
P 0l K B o 3
n 01 n 07 / » 501
£ 0] 2 109 £ w0
5 % E 304 5 0
20 A 20 4 20 4
] 101 104 A
%% %
0-1 1-3 35 57 7-9 9-12 0-1 13 3-5 57 7-99-12 01 1-3 3-5 57 7-99-12
Time (hr) Time (hr) Time (hr)

Fig. 14. Mean urinary recovery after multiple
administration (100 mg, BID, 14 days).
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Table 186. 7432-S concentration in feces

A)100mg, BID, 14 days

7432-8 concentration in feces( u g/g)

Volszteer Before During After
—2nd day 3rd day Tth day 13th day 3rd day

25 <0,2 53.4 4.5 30.7 <0.2

28 <0,2 <0,2 <0, 2 <0,2 <0,2

29 <0,2 <0.2 <0.2 <0,2 <0.2

30 <0,2 <0,2 <0,2 <0,2 <0.2

31 <0,2 <0,2 <0.2 <0,2 <0,2

32 <0,2 <0.2 <0,2 <0,2 <0.2

B)200mg, BID, 7days

7432-S concentration in feces( z g/g)

Volunteer

No Before During After
—1st day 3rd day 1st day
1 - <0.2 <0.2
4 <0.2 54,0 3.2
5 <0,2 <0.2 0.5
7 <0.2 <0.2 <0.2
8 <0.2 <0.2 <0.2
24 - 14.5 2.6
— : Sample not available
1st HPLC 13th
100 4 n=6 00
90 1 90 A
/'
80 1 r/. 80 o«
r\s 70 Total (/ <\; 704 /
S N/ N /
t’ 60 1 / t’ 60 - /
) s & g
> > /
g 50 - 7432-S g 50 /
o 404 / = 40 /,
8 ) g
= 301 74328 = 304
20 20 4
/
10 1 10 4
0-1 1-3 3-5 5-7 7-99-12 0-1 1-3 3-5 5-7 7-99-12
Time (hr) Time (hr)

Fig. 16. Mean urinary recovery after multiple
administration (200 mg, BID, 7 days).
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Table 17. Antibacterial activity of 7432—-S and 7432-S—trans

MIC( zg/ml)
Organism
7432-S 7432—-S—-trans

Streptococcus pyogenes C—203 0.2 1.8
Streptococcus pneumoniae 1 3.1 25
Escherichia coli EC—-14 0.05 0.4
Klebsiella pneumoniae SR1 0,012 0.1
Proteus mirabilis PR—4 0, 025 0.2
Proteus vulgaris CN-329 0. 025 0.2
Serratia marcescens ATCC 13880 0.1 0,78
Haemophilus influenzae SR3508 0.1 0.78

1) 100mg. BID, 14 day
10

Plasma level (pg/ml)

) »)
Q. O

Time (hr)

(S5

200mg, BID. 7 day

)
—
w
-

2w

Ple}sfma‘ level (pg/ml
= .

0 24 48 72 9 120 144 168 192 216 20 264 288 312 336

S5+H——rT—

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168

Time (hr)

4

Fig. 17. Simulation curve of plasma levels and observed
values (bioassay) after multiple administration.
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Adsorbent : Cellulose I plate(Merck)
Sample amount : 31

Solvent : 50% n-propanol

Test orgamsm @ F. coli 7437

front
origin 1‘3
0-2 2*'1 1-6 ’ 6*8 8—10 l~12 12—-24
Time after administration (hr)
Fig. 18. TLC-bioautogram of urine collected
after a single oral administration of
7432-S 200 mg.
100
79:14+5.3
70.6+5.4
= T
- 1
2
«
—
> 50
5
=
o
(]
Q
o~
8.5+1.9
7432+S 7432-S- Total

trans

Fig. 20. Urinary recovery of 7432—S and 7432-S—
trans after oral administration of 7432—S
25, 50, 100, 200 mg (n=24).

NOV. 1989
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9( 9r
Vol.7 Vol.8
8+ 8r
Tt s
6t 6
5t 74328 St (7433-5
4r 14328 (745;;—8-trans 4 7432-8 7432-S-trans
3t 7432-S-trans 3f 7432-S-trans
2r 2t
1. 9 1.
123 5 8| 123 5 8
- _ 7432-S-trans
9 vo.g |° Vol.10
8r 24328 8r 74325
7t ( + 7t ( Y
7432-S-trans 7432-S 7432-S-trans
6r 7432-S-trans 6r
5t [74328 St
4t 4r
3r ‘ 3
2r 2t
1r 1
123 5 8| 123 5 8
Dose of | Vol. Time after administration (h)
7432-S 0.0 13.84(7.68|5.48(2.55/0.95
7 7432-Strans| 0.0 [IN.D.[0.26|0.36/0.29(0.17
Total 0.0 13.84(7.94|5.84(2.84(1.12
100mg
7432-S 0.0 13.14|5.93]4.62{1.99(0.83
8 7432-S-trans| 0.0 (N.D.|0.19/0.29|0.23 |N.D.
Total 0.0 13.14{6.12{4.91{2.22(0.83
7432-S 0.0 1.58(9.1216.27|2.66(0.90
9 7432-S-trans | 0.0 [N.D.{0.43]0.49]/0.33(0.17
Total 0.01.58(9.55|6.76(2.99(1.07
200mg
7432-S 0.0 (4.849.04|8.90(3.93|1.28
10 7432-S-trans| 0.0 |[N.D./0.32|0.45]|0.30|0.14
Total 0.0 14.84|9.36|9.35/|4.23|1.42
pg/ml
N.D. : not detected
Fig. 19. Concentration of 7432—S and 7432—S—trans in

plasma after oral administration of 100 mg or

200 mg.
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1001
S 80
~ @ o Mean
o ® 0
%ﬁ 60_—0%—1%% o 65.2%
8 (o]
g 40
204
0 I T T L 1
4 8 12 16 20
Serum level (ug/ml)
Fig. 21. Serum protein binding of 7432-S.
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PHASE 1 STUDIES OF 7432-S, A NEW ORAL
CEPHEM ANTIBIOTIC

M. NakasHiMA, T. UEmMATSU, Y. TAKIGUCHI and A. MizuNo
Department of Pharmacology, Hamamatsu University, School of Medicine
3600, Handa—cho, Hamamatsu, Shizuoka 431-31, Japan

T. YosHIDA, K. UcHipa, H. YaMADA, S. Yamamoro,
K. Kitacawa, T. Ocuma and H. IsHII
Shionogi Research Laboratories, Shionogi & Co., Ltd.

5 —12- 4, Sagisu, Fukushima—ku, Osaka 553, Japan

Phase '1 studies or 7432—8 (general name : ceftibuten), a new oral cephem antibiotic, were
conducted with 48 healthy male volunteers. 7432—-S was orally administered in a single or
multiple doses to evaluate its safety and tolerance as well as its pharmacokinetics.

The results obtained were as follows.

1. After single administration of 10, 20, 25, 50, 100 or 200 mg or multiple administration of
either 100 mg twice a day for 14 days or 200 mg twice a day for 7 days, nothing remarkable
possibly attributable to 7432—-S was observed in subjective symptoms, objective signs,
hematology, blood biochemistry or urinalysis.

2. Effects on the intestinal flora were examined in the volunteers allocated to the multiple
administration groups.

Some aerobes were susceptible to 7432—S ; for instance, Escherichia coli, Klebsiella sp.,
Enterobacter cloacae and Citrobacter freundii decreased during administration but recovered to
the baseline after completion of administration. Little effect was observed on anaerobes.

3. After a single dose of 25, 50, 100 or 200 mg in a fasting state, the mean plasma drug
concentrations reached a peak at 3 h, being 1.30, 3.03, 4.57 and 10. 48 1z g/ml, respectively,
increasing linealy according to dose. The half—lives ranged between 1.5 ~ 2.1 h. Most of the
drug was excreted unchanged into urine, but 7432-S—trans, the metabolite of 7432-S, was
detected in plasma and urine. The urinary recovery, including 7432—S—trans, amounted to 78. 6~
79.9% in the first 24 hours.

4. The plasma Cmax and AUC were not affected by food intake, although Tmax was
prolonged. .

5. No evidence of accumulation was observed following multiple administration of 100 mg
twice a day for 14 days or 200 mg twice a day for 7 days.

6. The percentage of serum protein binding was found to be almost constantly 65.2% on the
average, up to 16 ug/ml of 7432-S.



