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HTBIRE LT 7 = AGUEYHE T432-S O %Y - 50 216 H Bk

HRikaL - RFIREE - KF #

HEFFER - FAEZ - RIFH—H5

WTER - FREE - FH E
b Lig 3 0E L

FREOL 7 2 LRAEYK 7432-S 2 EHRRYNICEORSE L& S ORRBHOMES
M~ cefaclor (CCL) & ELBE L 7co T432-S % 20 mg/kg DIXERTYD R, v b, RE 3
RUMNiIcEX 2 & %, Eﬂlm‘t’ﬂ’!ﬂ. th¥hn, 16.7, 8.2, 1.6, 28. 2&U7 Zug/ml 2] . 7.3
iz LRPENRIZENEN 55.7, 41.8, 20,8 B2 5RU2.2%Th 1z lmq’ﬂﬁﬂ) AUC
{2 CCL Mdbv'?zl 9 &,
REUAOHYTIRCCL LD bAMVWETHD, EORNINBVWHRAET LI, ROENERE
B, YLTCCL LDEVHK, Z0MOMTIZ AUC DBA EFMICED 1o Bl MM E
TAHEMIITYR, 59 MRS ZATR IBMLUATHEDICHLTRE, A TIE 3~ 4 B
BHBRARBNI, TR, YATHREAMERANLEMPRE, RPENRE HICBFTHHR
MERDKEVLERLI T432-S D5 w Mz 2 BEREBU~DOBITRUSE S “/l"'c

DOREBITIEIIC CCL & 0 BN TV 2, 7432-S DEEMBHITE I ARTET v F TRHAL

feht, TOMPBREIIZERICHRELL L BEOHM, BENOEHRERIEIZH Shlis -1,
BEOBRBRCERRLAGERBICDVLWTRBEMORELT-72& A, T432-S LM ARD
7432-S—trans M RPICRE I Nz SO trans FOHMBEEM IEEICHE~TI/8 &(&uv)’c
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7432-S i3+ 7 = LBHED 7 K1{IB4ic phenylglycine
PUADFRIEZBREEF 2 (LEREDOF LV EOL 7 7
OXRY VHERET, T0FTOHRTCENIEORIE
TIBHER->-TV 3, TORENRYS LBHE I
LTEPPHV, 75 LRHEEIIX L TidE 3 HRE
A7 x LAFICEET 2BEVIAEARZ PSS L L
WEHERT S, FHETRI<YR, 5y b. K&,
A IBLUCYLOBBERHME(EH LT 7432-S %2
EOXUIIEEDRSE L, £0RIX, it
F& L ThEEE % 15T cefaclor (CCL) & Lk
R Lok xR~ 5,

I. REHERUAE
1. (EREA
7432-S CEHFRBERARFTARINIER) RY
cefaclor (Eli Lilly) /L7,
2. EREY), BSERUCEESEREE
1) =w R

fKF#ico0 T,

BAZ L7 K. K. ##0 Jcl : ICR %2 2, i,
6B EER L. =Y ARBEEROFA L W EXE
BEEDTI/NI—-RX-T7 3 /) 8i%EH (glucose 25 ¢,
casamino acid 2.5g, AL 7 I ik (RHF L SH-
A JF)0.2ml, K100ml] DA TEHF L, {HL.
BEOLELRANIERTR. BABIXGHBRLOR
KDAH, BEMNBRIERE S VERERESL, R
BEOKBHAZFORSHTHNICES L, 558
I3EE 10 g Y hAKER0.2ml & L, =7 RRHAE
Befmic | S IRAERIE L, ~/YY) VBT 7
470Xy  CIREHIKEEHIC LD M EFNL.
&L L% (3000 rpm, 104)) OMPEAERKE Lo
7Y R RMER I FHERFICLDERL, F B
BRUBAEH L. SREEEAEK TS, BIE
OLTKEREL, BEER1 g4704mln01M
HEE K (7432-S 1243 pH 7.0, CCL iZid pHE.0)
%% T Ultrax (Swiss, Kinematica &%) Tk
TiehEr+ 4 XL, 58 (10000xg, 0~4%C.

*T953 ARITEEBXEMS —12- 4
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04 LTEDLMERE IS L RORMI
WHEELER S0 HED KMUTIT- 1o BB, HRX
ARG LA I HSEDT Y RERT VL ABER VL
HIZRBEBRANS, BROSGMOTIRIFH01IM

pME%H (7432-Si2id pH 7.0, CCL i2i3 pHB.0)

0ml ZFANTH o FREORMKICKRED % /B )EM
BFTHRATHG, TORAEMBT 5, BtEmu LY
FAEBHOREZAUHMBENE S KICHP L TEADYE
TRERE LT

2) 99 b

HERERHYMELRMES L D 480 Slc : SD £
59k, H, T~8HMBREFER LR, v MIKZESW
BLORADATHE L. RBREXOKEROBOHK
EREONHTHTV, H5RIIEE 100g H47:9 0.4 ml
Elk, IBSEZAEL, AERMEICHERImL T

AN B LAROEICRNL 2. KROWTH, %, A,

ERULOERBERMB L <Y RADIAL RO NER T
L, RENBERNEHRE L Lice K, BEHEEEZKRD
LHREML 220 T v b % sodium pentobarbital K
BLTREERUCBRA~AY) 5L Fa2—7 (Clay
Adams #, PE-10) 2 L%, F2—-7T0%%%
BA~NRE, Theh, BH, REEBRLE. EORS
BDF2a—740LDBRETTCANTEEE -2y -
-y (AERER KN-326 &) icBE L. HEE

KBRS 2 -7 X D ERERE L, R35®k?2, 4,

SR 24 B E IRt A R EHR THRA L, PR
LREGDETRE L L, i, BEN =2 -1 %K
wLEVLT v b THREIREIIC LTROBER%IT>10 7O
N2 Yy N5 OB BB - HDMIE D RERIE
DRBRII 1 BACDT v pxHV, ToXRi v F
REFKIZ 100 mg/ml DBRETCHB L, KRERED
0 BEEORS (500 mg/kg) Lico 7432-S % 20
mg/kg CHTHSD®K, ~%) JUEBET-1-2 A7
DEXy pEAWT, BEBIGETHEICL 0 S
0.2ml wiRMm L 72,

i) MERER HRA~DOBITH

RTRMERE R — FRHE~OBTHELH~ 2 LRI
ROBIC L TIT» o BEHRAE A — F #ERIE SELYE
FEVICHE LT T~ o T, 1 B4EDT v bOHS
DEANDEY, HHETFic 20 ml OEKAEEALE
BH3 cm 0TS (K—F) 2EHRT 3, Codicy
byl XEEOA Y — 7]l mliEAT S, 2H
kit ~Forgriks, EEFFO%THEICERI
Blt, CoBy, H—FROBIBRBESHOFEES
ELeoa®idy 10ml o L7 RBES 20 meg/ke

E IR & (P i e 757

BOKS e, EHCRHERVMBRERRL 2, MK
BT D ERTE IR MBI i T, WA 27 G #HfHEN
%AW T 0. 3ml FTRM U foo MK & MK IS
Rk €D EERIBICH L7,

i) ¢85 v FHIBEBTICOWT

WS ITEMREKREINES v FERVTRDFE
TiT-to £k4 HEDSlc: SD$HEF v b (1 #S
IE) 2FH®L, MOXAN " ko U THREARET
LT %R L 7o, HIRXE%E 100 mg/kg TR T#H
B THEHMkIc . — T LHRBRT TRBEAR S 4,
&AM & & FAHE B ORI hE DMK 3 mm)
ZBRAHL, RS EEBICKNANL DR 28 (10
20ul) <4 270Xy N TRIRYT 5. HikDRMK
EPRCHEL, ORA SIMEARE L, M4 5REL
THIEICH L .

3) X &

Het#t® & (JW-NIBS-Rabbiton) & 1. 9~
2.1kg % 1 85 J|HEL /2. Sodium pentobarbital
& T CRESICHEE LB ICHRLT—TLEREL,
REEGHICHENTE S LI IC L. HMEREARE
ZEO/E L, MBERCREZHENCERNL 2, Mk
EZE#IRL 0~ LB OFERS TR L Mg E S
L CRIBICHEL 70

4) 4 X

VA FHBEITET MY — XKD 8 SN/ Beagle
f#, it (n=4, cross—over C{EMA) (&8 4~10kg
ZEEH Lo RBRERESFUATRAMCEMLIZ D
AT IETEOHRG L. A7 LEEEKEDY ~
FEHWK100ml 252 fo, RI3HERMNSICHTK
EFBIRE DA/ VLEE L EREHC L DT 1,
REXHIFREMBICHRAT—TIV (AR ¥+ =Ty
K#t, 7—HA4 007 xILAF=FIL 8Fr) THHlL
DIRELL, MEDEHAERAEKCTHBEA%E RS LT
HEabETERL

5) % W

A7 AHIL, Ml (ERICLOn=3~8) A&
2.1~3. 1kg A L, EREAFA» SHRIEL LD,
BIKDATEHE Lo REHRS (cross—over) ERI &,
B—EE&IcEEZ2E0ET L 2 RRERSEDMBE 1
HEE Lo HILRFHDELVF—F 2 THERIZESRS
L72bDZEAWT, HRTICRRL . WKETHMIC
BRATF—FIV (BEY—7y K4, 7T—HSf a7
AVHF—FIN, “h—r5 147 8Fr) #EELI, R
RFEGAE] kg M/cv 5 ml okEgeE LTEOYV ~
FTEHRIKKES, TOE%EEKSOml 257,
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Table 1,

Protein binding of 7432-8 and cefaclor to serum from

different animals determined by ultrafiltration method*

Binding %
Serum **
7432-S Cefaclor

Human 87 33
Monkey 80 24

Dog 31 18
Rabbit 34 35

Rat 30 36
Mouse 17 31

» Test concentration : 10z g/ml

*+ The pH of serum was adjusted to 7.0 with carbondioxide before use.

I ATRE A SR AW AR & 0 #BB56912 0. T~ 1| ml TR
1L 7o PRIGERIREGMIE I BB o0 i Gt F A 18 R AR 7K TR
Bexee® L, B LAREADETHE L L, RED
LEOBREANS L 2 3EREH %K 100 ml THK
ERLTEOYV VY FERAWTEALE, 0 2%ICHR
RERE Lo MRIGREEELH L TITRE & L
7o

3. EXWERIEE

1) MEMENERE

K P OFEYMEDORIE 3 FIERKSE (Band Culture
E) CTH-1:% %, 7432-S ORERIE I Escherichia
coli 7437 ZREHE L L, RELEMIZIZ Trypto—Soy %
Kigih (KPP 2 2EFBRUALSFTRABLA- DX
W, CCL ORERIEIZIE Micrococcus luteus ATCC
0341 ZREE & LREMEMICIZ Antibiotic Medium
No. 8 (Difco) % 2 {EFR LA A THE L foo EMR
{2 7432-S (3 1.0~0.06 £ g/ml, CCL % 0.3~0. 02
ug/ml DFEHETHMEEHIK(T432-S 12 pH 7.0, CCL
13 pH6.0), Ri3FAH KL EHMROMRIERT 2 FHR
LTHB L, BRETHERTEZNUVEALRKRE, T
T, HBBRHEKET, AE FRLTLEOREGETH
E LT, B, BMToZSEMREIR-EE 10 FUL

KERTHUEIRBRICRIZTHBROKEBRIELEDT,

BERIHERERTAR L DO ZAV I, MR R

ZOFREHIEIERAIE It 281 — 18 CIHAEREL,

8 HUINICRIEELT Ll

2) iEHRHYORE

7432-S ROz D EHARY ORI o — X F-
254 (Merck) n@@ 7 o2 b 7574 — (TLC) ic &b

Toto BEEHIFBD S ul 2~ bicxHy bL
Bl BRABRIEIn-Ta /-4 Kk (1:1)
ZHW, B TH® TLC 7L — b i3# | BERIZET
BEXETh oS, E. coli 1437 #BEHE & 3 5 Trypto-
Soy ZRXERICEH I 0 ML kR X, —
HERLTHEEL:.
3) Mk O bS5 T4~ L BRE
Rk a7 574+ — (HPLC) ZRAWT—H
M E B CREEHZ OV T 7432-S REE DI KR
& 7432—S—trans DBIEE T > fco R 712 LC-
3A (Shimadzu), # 5 4 (& Hypersil 30DS, 6 mm
[.D.x10cm, 7L A5 Az C18 (5 pm) %R L,
%1812 0.005 M tetra—N—buthylanmonium hydro-
xide phosphate buffer : Acetonitrile (86 : 14)- %M
4y, HEEiE 1.0 ml/min. ISHE L, B2 SPA-2A
(Shimadzu) % H\ 254 nm OBFEFICLDIT-1o M
MII2EADA Y ) ~ATREAKELL, 20L#F]
BEBYHELIBEEMATANET 5, X, REBHET
HEHFRLTABE L, @EMEIFI0T4RY
13CR (P2 o4V RTp3y) TRBLEK
D5 ul % HPLC iz A L1z P
4. MEEQZARDOAE
BEARAERAVANBRES EREOEESY
(n=5) REBEA (n=4) bhoFHIENLD
DET— N LI bDTH B, ERENICREN RBERT
pH TIBE, ABL A, M1 & LTI mg/ml
YIS 1 /100 BEMABKBES 0pg/mb &L
CRIBAT 0 ARG S o BARBE (Pellicon
membrane disk, PTGC 013, Millipore #) #ME®
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Table 3. Tissue distribution of 7432-8 and cefaclor after oral administration in mice

Dose : 20 mg/kg

Mouse : Jel : ICR, male (n=5), 6 weeks old

Concentrations, ug/ml or yg/g (Mean*SD)

Antibiotic Organ
15 30 45 60 120 min
7432-S Plasma 13.3£0.7 18.4%2.8 11.0%4.3 6.1%1.0 1.4%0,4
Kidney 20.1%4,1 (1.5136.2£9.8 (2.21) 28,818.7 (2.16) 20.3%5.2 (3.33) 4.8%2.8 (3.43)
Liver 3.210.9 (0.24) 8,713.1 (0.41) 3.0+0.6 (0.27) 3.2%1.4 (0.52) 1.1%0.2 (0.79)
Lung 3,5%0,3 (0.28) 5.3%1.2 (0.32) 2.8%0.8 (0.25) 1.8%0.2 (0.30) 1.0%1.0 (0.71)
Spleen 1.0£0.2 (0.08) 1,5%£0,2 (0.09) 1,8%0.4 (0.15) 1.0%0.2 (0.18) <0.3
Pancreas 1.6£0.1 €0.12) 2.6+0.68 (0.16) 1.3%0.3 (0.12) 0.9%0.1 (0.15) <0.3
Cefaclor Plasma 16.8%2.5 8.8% 0.9 NT** 2.7+0.8 0.8%0.3
Kidney 34.7£6,3 (2.05) 33.5+12.4(3,81) NT 8.9%4.9 (3.30) 2.8%+1.2 (3.50)
Liver | 24.4%0.5 (1.44) 10.6% 3.2(1.20) NT  2.4%0.0 (0.89) 0.840.2 (1.00)
Lung 6.3£0.9 (0.37) 3.5% 0.7(0.40) NT 0.840.2 (0.30) 0.3%0.1 (0.39)
Spleen | 1.5%0.5 (0.09) 11 0.1(0.13) NT 0.740.2 (0.28) <0.1
Pancreas 3.2%0.7 (0.19) 2.5% 0.6(0.28) NT 0.5%0.2 (0.19) <0.1
*( ) : Plasma ratio ** NT : not tested
40 40 40 -
Plasma Liver Kidney
30 30+ 30
»
2 20+ 20 20
[«]
E
}:f 10 - 10 10
s
E 0 T T 0 T T o 1 T
§ 0 30 60 120 0 30 60 120 0 30 60 120
S
6 — Spleen 6 Pancreas 6 Lung
4 4 4
2 2 2
0‘%’?‘ 0‘%‘\" Of—7— Y
0 30 60 120 0 30 60 120 0 30 60 120

Time after administration, min

Fig. 1. Tissue distribution of 7432—S and cefaclor
after oral administration in mice.
Dose : 20 mg/kg Mouse : Jcl : ICR,
male (n=5), 6 weeks old
@ : 7432-S, QO : Cefaclor
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Concentration, pg/ml

e

Concentration, pg/ml or ug/g

60 60 = 60 — :
Plasma Liver Kidney
50 50 — 50
40 40 - 40 —
304 30 — 30
20 20 20
10 104 ) 10
0 T T 0 14— 0 | T
0 30 60 120 0 30 60 120 0 30 60 120
6 - Spleen 6 Heart 6 Lung
4 4+ 4 —
2 ;ﬁ?:g 27 27
0 T T 0 T T 0 T T
0 30 60 120 0 30 60 120 0 30 60 120
Time after administration, min
Fig, 2. Tissue distribution of 7432-8 and cefaclor
after oral administration in rats.
Dose : 20 mg/kg Rat : Jel : SD,
male (n=5), 8 weeks old
@ : 7432-S, QO : Cefaclor
5 Plasma levels 2.5 Exudate levels
4 - 2.0
3 - 1.5 H
2 ﬁ 1.0
1 0.5 —
0 —T T 0 T T T T
01 2 4 6 8 01 2 4 6 8
Time after administration, hr
Plasma Exudate
Antibiotic Cmax AUC Cmax AUC
(ug/ml)  (ugehremi™!) (ug/ml)  (pgehreml’!)
7432S 4.9+0.4 10.8+0.2 .1.3+0.3 6.2+1.3
3.6x1.0

CCL 3.640.1  9.7+1.0 0.8+0.4

Fig. 3. Penetration of 7432—S and cefaclor into
"~ exudate of granuloma pouch of rats.
Rat : Jcl : SD, 8 weeks old, male, n=4 .
@ : 7432-S, O : Cefaclor
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200 Plasma levels 20

CSI levels

w0150

100 10

entrat

50 5

Conc

0 | 2 | 0 | 2 1

T

Tvne after admimstration, hr

Plasma CSF
Antibiotic Crax ALIC Crnax AL(
(pg md) (egehreml ! s, 1l (pgehreml
74328 145.8+27.1 295.2 13.9+4.7 2.0
CCL 176.0+18.2 254.5 8.3+2.4 12.5

Fig. 4. Penetration of 7432-S and cefaclor into cerebrospinal fluid in rats.

Dose : 100 mg/kg s.c. Rat : Jcl : SD, 4 days—old, n=5
@ : 7432-S, QO : Cefaclor

—

NOV. 1989

0 T T T
0 0.5 i 2 3

—~

Time after administration, hr

Cmax Tmax AUC
(ug/ml) (hr)  (pgehreml™ ')
7432-S alone 28.8+8.3 0.6+0.3 49.3+11.0
with probenecid 28.3+1.5 0.8+0.3 47.1+ 4.5

Fig. 5. Effect of probenecid on plasma levels
of 7432-S in rats.
7432-S 20 mg/kg, s.c., n=4
Probenecid : 500 mg/kg, oral
30 min prior to 7432-S
injection (s.c.)
@ : 7432-S alone, O : With probenecid

I (Milli~pore #) ic%#& L TRIGKOMARH 2 ml
EAN, WERLEADS 2.5 kg/cm ERESIC LV ME
B -720 MBIEIZ 12521 FHOHML 2~5%H
DSE (n) FME G LAEEE T L, MisRAE
HORE (C) & HAASEHOBRE (Cln) FENL LK
BEEE ik T 5 5 LL ERIR L THijid o Band Culture &
THE L. BEKAE (P) AR LD Ko 1,
P=1-ZCfn/(nxC) | X100 (%)

0. K -

1. MAEROELAE

BBASBEICL > TRHEL - 1432-S DEAKAE
% CCL O$5%2 & H#: L T Table 1 1R L1z, 7432-S
DMEEEELREIHATI0%, £ FTEET%. 13,
FERCS v bTid 30~40%, < AT 17% &8
HENBHONI, —F, CCL DEEKAERIL T432-
SicH~B EEMEEI LI 18~K THH 10

2. TURICH B ERHE

7432-S % | mg/kg~200 mg/kg EO#G L KO
B % CCL : 20~200 mg/kg {8 5 DR EHBLT
Table 2 i27% L7:o 7432-S Mk E 2 30 HKIC
E—27fEici#EL, CCL IcHRTRP BN, T432-8
Db E— 7 {Ei3 858 (1 ~200 mg/kg) KR
BAL 7o RePENNER, AVABRSROMET 46.8~
55.9% & 13 IP—EDEE R LI, £ CCL DFE D,
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Table 4. Absorption and excretion of 7432-S and cefaclor after oral administration in rats

Dose : 20 mg/kg
(1) Plasma levels(Mean%S.D.)

Rat : Jel : SD, male, 8 weeks old (n=5)

Plasma levels, u g/ml
“Antibiotic
15 30 60 90 120 180 240 360min
7432-S 55+0,9 7.8%0.9 8.2*1.3 55*0.8 4.8+0.7 1.8*0.5 0.5+0.3 <0, 07
Cefaclor '5,0+1.0 6.6*1.8 52*0.8 3.1*0.5 2.8%0.7 1.4%0.3 0.6%£0.1 0.4%+0.2
(2) Tissue distribution (Mean+S.D.)
Concentrations, /zé/g
Antibiotic Organs
15 30 60 120min
3-8 | Kidney 22.5%2.9 (4.09)° 51.4%7.2 (6.59) 53.4%7.6 (6.51) 38.4%15.1(8.00)
Liver 1.9%0.6 (0.35) 3.3%0.3 (0.42) 2.9+0.4 (0.35) 1.7+ 0.300.35)
Lung 1.7%0.2 (0.31) 2.3%0.2 (0.29) 2.6%0.4 (0.32) 2.3+ 1,0(0.48)
Heart 0.8%0.1 (0.15) 1.2%0.1 (0.15) 1.4%0.3 (0.17) 0.7% 0.1€0.15)
Spleen 0.6%0.1 (0.11) 0.8%0.1 (0.10) 0.9%0.1 (0. 11) 0.6% 0.1€0.13)
iCefaclor . Kidney 21.1%2.2 (4.22) 32.4*5.7 (4.91) 23.8+2.4 (4.58) 16.3% 3.1(5.82)
Liver 5.4%1.9 (1.08) 15.4%1.9 (2.33) 10.5%*2.1 (2.02) 6.0+ 1.1(2.14)
Lung 1.6%0.5 (0.32) 2.3%0,5 (0.35) 1.7£0.3 (0.33) 1.0t 0.1(0.36)
Heart 1.1%0.2 (0.22) 1.4%0.3 (0.21) 1.3%0.1 (0.25) 0.7% 0.1€0.25)
Spleen 1.8%0.6 (0.36) 2.7%0.8 (0.41) 2.1%0.4 (0.40) 1.2+ 0.5(0.43)
‘() : Plasma ratio
(3) Excretion (Mean*S.D.)
_ Fractional recovery, %
- Antibiotic Total in 24 hr
0—-2 2—4 4—6 6—-24hr
7432-S  ISimultaneous Urine | 19.2* 8.0 153%4.4 3.4*1.6 4.0%2.2 | 41.8% 9.0
" collection Bile 5.2+ 2.3 3.6%2.0 0.8%0.2 0.7%0.3 10.3% 4.0
’FSole collection Urine 25.8+ 8.1 15.4%8.7 7.9%8.8 1.0%0.9 50.1% 8.0
Cefaclor Simultaneous Urine 18.0+ 7.4 8.4%3.4 2.2%0.7 0.8%0. 29.3%10.5
collection Bile 6.6+ 2.1 23*0.5 0.9%£0.3 0.1%0.1 10.1+ 2.7
[Sole collection Urine | 83.1%11.6 17.18.9 2.1*1.8  <0.2 52.4% 1.4

OV RER CRAEIRESRICE HEB L, 20
RU 100 mg/ke 5RO M BED E— 7 ffid 7432~
S (30 2#) 2 CCL & b b BN T\ 724 200 mg/kg
BEW T CCL o Ad@E M - 1o REBASHORERE
% 20 mg/kg O 5H|% Table 3, Fig. 1R Lo
432-8 3B i b < S LKV TR, B IEOIER

THITHEIET Uiz, CCL OREBHITH b £ DML
EHETH - 724, CCL OADBFF AL LTI -1,
7432-S B L DR HMENRFEE TH - 720 Table
JIRBRBABE O MPRE AR U A R EREIC
BETELIEh T

3. Ty MBI BEAEE
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Table 5. Absorphon and excretion of 7432 -8 and cefaclor after oral administration in rabbits

Dose : 20 mg/kg Rabbit :

(1) Plasma levels (Mean*S.D.)

JW- ~NIBS/RABITON, male, 1.9-2.1kg (n=5)

Plasma levels, £ g/ml

Antibiotic - - -

15 30 80 120 180 240 360min
7432-8 <0.2 0.5%0.2 0.6+0.2 1.3%0.8 1.5%0.5 1.3%0.3 l.li0.4
Cefaclor 8.8%5.4 5.7+4.8 8.8%3.1 4.0%1.1 2.6."_'1.0: 2.0%0.6 1.1£0.5

(2) Urinary excretion (Mean*S.D.)
Fractipnal recovery, %
Antibiotic Total in 24 hr
0—-2 2-4 4-8 8 —24 hr

7432-S 3.0: 1.7 6.3%+3.8 5.0%1.3 8.6f1.7 20.8% 7.0
Cefaclor 34.4%16.9 11.4*4.4 2.5%1.4 <0.3 48.5%13. 4

7432-S # 20 mg/kg FEOH/E L /- & O MPRAE,
B3R, RPRUBEHPEIRROKEE CCL & H
LT Table 4 ic/R L7, 7T432-S it ME RS
% 60D THRAMBEICLEREL B 2ug/mlic#E L, 2HI
¥ LT CCL Z®PEL E—7{#ic: g L5 30 ikic
BK#E6.6ug/ml Z#RL7I, T432-S 2 CCL £ b
E— 7 lHARPPRV DD ZDMPMEFZ CCL L0 b
BEWETH -1 zgms«mmﬂ: 7432-S DiFE
BioRkbE . b
CCL T MIE{IZL:&F]E'C&S - foHt 7432-S hkh'\TH'\
DRHHEVER T 7 ZDBA LERICED SN,
7432-S DR PEIXER (24 B 3R D A B TR

(M=a—LERBERV) LS50 1%5%5R L1 R
RUBEHZEBCERER LU EZRIC4.8% EPPE
Mo toe BEIHICIZ 10. 3% B & hto, 7432-S DEH
EX#R 3 CCL D{# 10. 1% &l L T, 7432-S D
MBI RIE A — FRNRHE~OBIT IS % 2 B TRA
fE1.3ug/mlicE L7 (Fig. 3)o ZTDHROBAREIIIE
OHCEEFMIKICEVTH 0.2g/ml DMENESH
tro 1, BWEICLDRDH AUC  (ug-hr/ml)
126.2 Th-to Thic LT CCL ORAIEI 0.8
ug/ml, AUC i3 3.6 T 7432-S & HRTIEME T
Lo 1S v FERAWTHBR~ADBITEZRA N, #R
% Fig. 4 1cqR Ltz T1432-S DR BE 3 5% |
B CRAM 13: 9ug/ml iZ#E L7, CCL bREBICH
5% | M T8.3ug/ml DRKIEICEL A, T432-S
2 CCL ichtBi U THRAMT 1.5, AUCHTH 1.7

. BOMEGLTH - 72 (Fig. 2),

{£& CCL £ bENABTHEETR L. TOXRYy
KRGt 5 1432-S D FHRS O MbBE#RS
DER% Fig. 51eR Lo 70X%Y o FRIREED
MARE IR SRR ALl RAMTEETSH,
Bz L k1 AUCET 6’5?%012»-911&
/J‘of:.a

4. REIH B ERBE

20 mg/kg #EOHS L CCL L B LIRS
Table 5 iCR L7 7432-S DM BEIRAM 1.5
rg/ml%;RL CCL @ 9.7 pg/ml ic XTI HIES,
BREICLDHRSN S AUC # (peg-hr/ml) b
7432-S 13 6.6 TCCL D 1 /3 it @E M1
7432-S DR PEINE 255tk 24 BRI T 20. 8% DIEM
Ty COL (48.5%) ©1/2UTice & h bR
ZRBRLTW,

5. 4 XICBiF5ENEHE

7432-S 20 mg/kg %zu&&mmquﬁmm&vm:
ElR#E % CCL & DRERSTHE L iR % Table §
R L, 7432-S oMb BEREORSREPHME
£ UFE4 | R TRAMPIRE 25. 1 ug/mlicEL,
B5% 10BEBIREVTH 0.7 xg/ml OMPREET
L7o CCL IR 5% T4y 1.4 BRI TRAM SR
EIcERT 200, TORMEIX 7432-SnK2/3,
X, &I LD AUCHETH 2/3 LIEVETH 1o
7432-S (31 5% 24 By & Cic 62. 5% R cENE
ACCL (32.1%) ICH~H) 2 0 RIFREIREERL
fror '
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Table 7. Absorption and excretion of 7432—8 and cefaclor after oral administration in monkeys
Dose: 20 mg/kg Monkey : Cynomolgus monkey, female (2, 2-3.2 kg)

(1) Plasma levels (Mean*S.D.)

Plasma levels, z g/ml

Antibiotic | n

15 30 80 80 120 180 240 360 480 min
7432-S 8 <0.13 0.5%0.3 1,3%0.8 *NT 3.3%2.0 57%4.1 8.0%3.5 5.5%4.2 3.7+3.4
Cefaclor 3 | 8.5%0.8 7.4%£0.8 8.1%x1.1 7.86+0.8 4.8%+0.7 1.8%0.7 <0.8 NT NT
(2) Urinary excretion (Mean*S.D.)

Fractional recovery, %

Antibiotic | n Total in 24 hr

0—-2 2—4 4—8 6—8 8 -24
7432-S 8 1.1%£0.7 5.1%3.5 5.7t4.4 4.6%4.8 8.5+3.7 20.0£13.9
Cefaclor 3 50.7%7.0 16.5%5. 7 1.4%1.0 NT 1.2£1,2 78.7%14.2

*NT : not tested

6. HIicHIT B ENELE

7432~S % 20 mg/kg BOKE LR % CCL & 1L
B LT Table 7 iR Lo 7432-S M #E & Al
(Cmax) (E:E 3 26 (Tmax) 2 5% 3 ~ 4 B0

(F5 3. 98D THo CCL (EH 1.2 £b b
HEICBM-Tto Cmax i3 7432-S 4 7.24g/ml ©
D CCL (9.2ug/ml) &0 blEh-7o LML, B
i TcHBE L7 AUCE (ug-hr/ml) Tix 7432-S
1333.9, CCLIg17.7T& CCL LD b¥2&ERKXZVW@ET
H -1, 7432-S DR EIXE T 20.0% (6.0~
39.8) &{&<, CCL78.7%. 63.1~00.9) &Hkd 3
EDNEDEVETH - f, T432-S D5 RE% 20, 50,
100, 200 mg/kg L4 1 & SoMmbBEHS, Kb
EUXEDER% Table 8 IR L7, 5 ROMMIC L
72485 T Cmax, AUC & bic LR LINPRERBIFNS
MRAEMLED Shic, RPBEURICHE VT DIMFRE
5k L FAREMSED S, BESROMMmICLi
Mo TRPEIRFIZED LT EEH D > 7o

7. KRBEOLE

2 ZROH MIZHWT 20 me/kg 158D 7432-8
BORRCRETHREOREERIT LI (Fig. 6)e =
DA CIBEHOMNPRERAME (Cmax) i3 12.7ug/
ml Z/RL, RO Cmax : 15. Tug/ml il ~TH
&< AUC f (pg-hr/ml) HHAHEE :15.9, &R
B 230 &I > TP BEERET Lice
NicHF 248883 Cmax : 1.5 g/ml, AUC & :

8.5ug hr/ml, RPEIE : 4.6% LFAho@ELEAY
ICHRTH1/3ETRET LA X, Tmax 34#H
B 22050 A4 8HMETL, BHlIcL-T
E—2 it 28MEEs s,

8. FEHERFMORE

7432-S % 20 mg/kg EOKE LS v b, £ #
LDRIZHWT TLC-Bioautography Tig#R#HD
REXIT-17o Fig. T-1, T-2 R LKE, RE&
BE—TH-7, TOAEIL 1432-S DER L ZIE—
BLTW o YLORIKEVT, BREEA%LE»TRE
LTHER PROB—DOHERERL TV, JOF
HETi2 7432—-S & 7432-S—trans &t B3 RETH LR
TERVWOT, HFMEkI o< 7574~ (HPLC)
THMEHHT, T432-S % 20 mg/kg EOEG L7
DR EFIM SRR L Mk FRIco>WT HPLC %
AWT 7432-S & 2 DRt (k 7432—S—trans DY ME
&% U7 (Table 9), =7 RIT2WT i35 #% 30, 60
R UF 00 SHcHRE L 2o R % HPLC TER L&
A, 1432-SEhEN17.2, 10.0 RV 4.4pg/ml
TH - 7 Ht T432—S—trans i3 & DT HRBBRU
F (<1L0pg/ml) THoto X, REKZ 74325 4
BN 48.5%, 7432-S—trans 7% 1. 9% ChH -7 ¥
N ORFARENTR (0~ 8 BRI (& 7432-8 A% 13.1%.
7432-S—trans 43 3.0% Th H, A+ 5L 16.1%¢
7> 1ro RYUCER & 15 7432—S—trans DHEEID
WTRIEREMAEBT 51k > T LR LE, CORR
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Mouse : Jcl i ICR, male (n=5)

Monkey : Cynomolgus,
: female (n= 6, cross-over)

25 5 -
E 2+ 4
¥
§ 15 ~ 3
10 4 2
1 N
0 T T T | — - 0 T T T T T

0 1 2 3

0 2 4 6 8 10

Time after administration, hr

Mouse Monkey
Crmax AUC Cmax Trmax AUC URX
(ug/ml) (ugehreml™!) (ug/ml) . (hr) (ugehreml’}) (%)
Fasting 15.7+3.0 2.0 4.9+1.9 4.8+2.2 27.3+10.0 13.7+4.8
Non-fasting 12.7+2.4 15.9 1.5+0.6 2.2+1.0 8.5+ 4.9 4.6+1.4

XUR : Urinary recovery(0 —24 hr)

Fig. 6. Absorption and excretion of 7432—S after oral administration
in fasting and non—fasting animals.

Dose : 20 mg/kg
@ : Fasting,

{318 i< Band Culture %I & % Bioassay CTER L
feDTHADRRE LKL 12,

Bioassay ICHW/AREE (E. coli 7432) itV T
i3 7432—S—trans DE 2 T432-SD 1 /8LUT &
ANTHY trans BHDBTCH B T &5 5 Bioassay
il HPLC ¢ 3o R HE W T HELDOEE R
L7

m % =

7432-S DEOEL LTOREEHS M ICTEEMT
IURX, Ty b BR A RS LOBEERY %
BWTCCL & B LAENS ZDEABHELFRAT,
EROVMBEMOLBRZAESICT 570 20 mg/kg &
S50t RERFRPERICOVWTE L%, T7432-S
& CCL #B LT Fig. 8 & Table 10 iZ/RL 70 R
R EEHYICH VW TRIFERARMPREME (Cmax)
RUCAUCEETR Lo ?URET v FTREOEAREY
R 3ELLLTH D 7432-S @ Cmax i E BEDHM
(Tmax) i3 CCL & v $:8<, Cmax Tid 7432-S
PPEWVEEZR L, TS50 Cmax XU Tmax %KX
LT AUCf#ict\WTid 7432-S 13 CCL ? 1.4~ 2
fERXEWEZR LK, 4 X Tld Cmax, AUC & b
CCL o#y 1.5 f&nf, X, RPENETE CCL 0fy

QO : Non—fasting

21&m 62.5% %L, T432-S OAHBHLRINE TR
L7co Tmax 283 & CCL @ 1.4 BsMicHBLT
7432-S i3 0.9 B§RI &, 7432-S i3 CCL & b bBMA
Biotze #ILTE Cmax 1234V T CCL 0474328
&0 b, HF. BATW2 b0, MbBEEIIHEEE
i 7432-S M EEl - oo T432—-S DFtE Tmax AF
B0, X MPRECKRENBVWI LERKBLT
7432-S 0 AUC fii3 CCL 0 #ho#y 2 fEDfficE LT
—%, RPEIRRIZSVTIER, TR Y45 20% CEY
fEERLIEGAED, 2T R:55.7%, 5 v b 4L8%,
1 % :62.5% %% LSRR 50%AALSREICBIRE AT
50, EOHSHEORIUEDRIFIS C ER@BHohf, ¥
RTMPRENRS, RebBItic CCL £ b b 7432-S
DENEVEERLE FOBRNARVWI LY AELSL,
KR 7432-S FE L H BB L EL 5050
7432-S OFEOFESHOFAREMMICOVTIRTUR
(Table 2) &#J (Table 8) TR LA &5
BOMNMIC > T Cmax RUATEREICL -» THELE
AUC ftistic LR LTHY, iz R 1 ~100mg/
kg, /b : 20~100 mg/kg WA TIE, ZOHERE
SRICEHAIL T3, =7 RORPENRIIESERC
BRI, IZ50% T—ETHD. B RENE
BB SH, EERAE LT THHIC—EOHATRN
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Fig. 7. TLC-Bioautograms of urine in animals.

1)Urine collected during 2—4 hr after oral administration (20 mg/kg)

769

Monkey Rat

Rabbit

standard (100 z g/ml)
7432-S 7432-S—trans

2)Urine collected from monkeys (20 mg/kg)

Origin-b';%-;—- f el

0~1 T2 2~4

INTVB I ED STy RIE T BRIRDFEE L5
bNEVWS ZENTE B, —F, #IICHF B RBEIX
T, BRESROEM & i 2 DEINEAVD L LTW
CEEAR SN, Tmax bPPENS - & EEZED
O, AEOMLE RIS BRI EIRAS S B & 5 1o &
AbNB, LI LE McHi BEEE 100~250 mg &
LTb2~5mg/kg TH O COBWETIHHEE LW E
Zioha,

&Dt77ux£U>Mcdmmw(CHX)uomT.

ﬁx%wmcmxoﬁDWW%svh&047%m
WTCCL, cephalexin (CEX) % & ki U 72 s % 8
ElTwa, zhickz e, ERDRBHERIZ H10 5
T CFIX BREMNPBERIZES VA, AUCE
RREWELRL, FHEIIS M EE  #E LTV 3,
CRIX R Bt R M BEEEE (5 b : 61%.
13:93%) NZOBEEE LTV B, 7432-S (2
SOHKE CFIX £ b PPEVLOD, Ml

4~6 6~8 8~10
Time after administration, hr

-7l RbPittRTcRISVEEZRL, £, Sy b
1 X TOMEEARERIIHEMEVEERL TV 5,
7o, CFIX oMb gE & S5 HBHEMEEEL, R
PRt R I S BOMINCHE > TIET L 2 &~ S CFIX
DELERIDUC G EIFIHE DO EENTH SN Z & LTH
b0 TAUTHANT 7432-S Tl (LB WRIL O fF0 412
SOEHETHEEELON B,

MBE R BB ADOBITHICSDVWTR Y 2R OS » b
THRET L 720 T432-S DEBERBEADEITICHE VT,
MHMBFPBEEL I YR, T b IICRISRICTE S LY
B8, - THEDRB~DOEREGBIILTVbDLEE
Ao b, BBABITHEIZOVWTCCL o EE L
FRCOWTHICHETICRIT L T 7o vV RICB TR
WIRE DR KB T432—-S #336. 22 g/g, CCL #534.7
veg/g EZERIEEDBEZRL, X, MMEEEL
K2 B EBITHG D - 720 THICH LIFR BRI
T432-S #36. Tug/g (FHMIFREEL 0.41), CCL #s
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20 - ’
16 (MOUSE) (RABBIT)
E
¥ 1 2 3 4 5 8
g
£
g Dose : 20mg/kg
é —@— 74325
—O— Cefaclor
0123 45¢67178
Time after administration, hr
Fig. 8. Comparison of plasma levels between 7432~S and cefaclor
after oral administration in different animals.
Table 9. Determination of 7432—S and 7432—S—trans by different methods
after oral dose of 7432-S at 20 mg/kg
Animals Specimen Time Bioassay HPLC
(hr) 7432-S  7432-S—trans
Mouse Plasma 0.5 18.2 £ g/ml 17.2ug/ml <i.0pg/ml
(n=5) 1.0 10.0 10.0 <10
1.5 4.9 4.4 <1.0
Urine 0~2 49. 0% 48.5% 1.9%
Monkey Urine 0~2 1.7% 2.1% <1.0%
(n=86) 2~4 4.7 5.4 0.9
4~6 3.8 4.3 0.9
6~38 1.8 1.3 1.2
total (0~ 8) 11.9 13.1 ~ 3.0

24.4ug/g (1.4) &, 7432-S i3 CCL it XTHAD
BITHEBN-7 X, 7y PcBOVTRBERRE
7432—S #%53. 4 ug/g(6.5)icxt LT CCL #%32. 4 ug/
g (4.9) & T432-S O H N % DRER O MITHRE
Hitic @ EER U, PR 7432-S 433.3ug/
g (0.42), CCLA%15.4ug/g (2.3) £&E¥ic CCL @
FH7432-8S D 4. T EEVBELER LI, BERE
R —FH#HBE~OBITIE Fig. 3ISRT LD 7432-S
13 CCL icttiz U THRE, AUCHEE b# 1.6~1.7TZD
xR, REBE~NOBITESNRFCH-70 X, #
E5 v MBI EMEBTICOWVWT D Fig. 4 icRTHE

S

i, B CCL it LTMmE 1.5, AUCH LT
& T432-S BBV TH - 1vo T432-S 3= 7 ARY
S5y FTORSE (BIcE) ~0BTRUER BHLH
Bii%) ~OBiTid CCL £ b@EN TV, Fig. 5I7F
EhaLHicFurxyy Kok -T, 20l
MORERTAENBEZT I Nl &S, Ty PR
BT 7432-S 3 & LTHARGRATHaN
ZEELOND, M4, hREO 3 7432-S OFHMR
% stop—flow analysis i< & - THEHf L 1 % TRER
RS RECIRETENRCONBILEEE
o LT3, C 2
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Table 10. Comparison of plasma levels and excretion between 7432-8
and cefaclor after oral administration in different animals

Animal 7432-S Cefaclor
AUC 20.4 10.5
Mouse Cmax 16.7 14.9
UR* 55.7+ 6.1 48.8% 1.1
AUC 17.3 12,7
Rat Cmax 8.2 6.6
UR 41.8% 9.0 20.3%10.5
‘ : AUC 6.6t 2.0 22.‘8i 3.8
Rabbit " Cmax 1.6 0.6 11.0% 3.9
UR 20.8* 7.0 48.5*13.4
AUC 72.6£16.3 49.8+10.2
Dog Cmax 28.2+ 9.1 17.5% 4.0
UR 62.5112.7 32.1% 8.5
AUC 33.9%x19.7 177t 1.1
Monkey Cmax 1.2+ 4,7 9.2+ 1.1
UR 20.2%+13.9 78.7%14.2

Dose : 20 mg/kg
AUC : yg-hr-ml', Cmax: ug/ml
+ UR : Urinary recovery : %

Ty MCBOLTRR, BHIREEREE (BEH=—a—V
HiiE) LROHRMBE GEHHE) &4 HBRITT S
¢ ROBEBTHERM L EE, 24 BERPENEKT
S0.1%&73, —4, R, BHESMERLHER,
UBHMTR : 41.8%, B :10.3%, ZoAFI2 521
Ketih, RORBEMOBNRE FIZ—HKT 5, O
CRBEH I S T432-S REE, BELOR
REZFTVBIEEZRLTVWREELSNS,

BRRZTRBOBEER L CHONTED, EHIC
L-oTRABFHIVAPICH~NTIMPBENEL K548
FXEH STV, AE TRV X, HL*ICKRED
ERL2g 2uEArZHoh, REBTRRNEDOET,
RUMBhREDETHEShi (Fig. 6o

COMRIZE P OEERSE 1 HRBROBRICBEVTHE
HoTVEY, BRI ZRNEOE(LOERE LT
R fix, Ziohah ABOBERICLIEMEDR
WHhoR 2 7432-S @ trans (E~DER, FHEHEE
DR, RINEL TOBEEEDOR, RIXBLTOE
WMRROLBENEL Sh s,

IS MY D 8 % T2 TLC—Bioautography (Fig.
=1, 7-2) EBVTH—DHBERHFBHSN-DHT

b1 AETO TLC £ETi2 7432-S 2D (kR
HED trans hE DX T B L3 TELL S, £C
THEAEATHPLC itk 2 9MERET - iR,
2V R EHINDREKDIC 7432—-S—trans KR X
o LAL, 2ORIHBTHORIESED 3 XLUT
ThHotoo —H, MFhicIBRBENLED 100 KRS
NREES LTWB LD, T432-S—trans ADREE
HHT432-S 2D bDITHLBRLTH LI /8LUTTH 20
5, TLC Lo TcE /& LTH Bioautogram Tid
RHINBWTHSHIEELLN S,

LIk, 7432-S 0EREMIcE T 2 BORNEESE
REBIFTCHO, RINESVIMTDRERCHEBNRE
2RL, BEOMS, MHBcERTS LML, 2L
TiEtEDE E TCRP L DI I bDEEL LN S,

X [
1) kB 3 fi: FREOQOELT = ARKEME
7432-S @ in vitro LB {Ef. Chemotherapy

37 (S—1):701~722, 1989
2) WHEELER, W. T. ; W. E. WRIGHT ; V. D.
LINE & J. A. FRONDGE : Orally active ester
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3

4)

5)

6)

of cephalosporin antibioti¢s, Synthesis and
biological properties of acyloxymethey! ester
of 7T—(D—-2—-amino—2-phenylacetoamido)-
3 - ]15-methyl=(1, 3, 4—thiadiazol~2yl)
thiomethyl]—3—cephem—4—carboxylic acid.
J. Med. Chem. 20 : 1159~1164, 1977

HANS SELYE : Use of “Granuloma pouch”
technic in the study of antiphlogistic
corticoids. Proc. Soc. Exp. Biol. & Med. 82:
328~-333, 1953

E. R. MOXAN & P. T. OSTROW : Heamo-
philus influenzae meningitis in infant rats.
J. Infect. Dis. 135(2) : 303~307, 1977
Aktikit, LIEE®, HFHE E:REFOMEE
R -BUOEREDICH, Chemotherapy 25 :
449~450, 1977

AifshigE, hEFHX, PAE=, FH E:#HE
MEEREICEK S T432-S O kil N RE R E &

)

8)

9)

10)

=B ¥ 5 M I, Chemoterapy 37 (S- 1) :
738~T747, 1088

HEH E, KKK XK LEES
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PHARMACOKINETICS OF 7432-S, A NEW ORAL
CEPHALOSPORIN, IN EXPERIMENTAL ANIMALS

Hiromu NAKasHIMIZU, YAsuo KiMUuRra, Ryu OTtsugo,
Masao NakaNo, SHozo NakamoTto, KouicHIRo HIRANO,
TAKEO YAMASHITA, HisasHl MATSUBARA

, and TADASH! YOSHIDA
Shionogi Reseach Laboratories, Shionogi & CO., Ltd.
5 —12— 4, Sagisu, Fukushima—ku, Osaka 553, Japan

We administered 7432—-S, a new oral cephalosporin antibiotics, to various experimental
ammals to compare its pharmacokinetics with those of cefaclor (CCL). After a 20 mg/kg oral
dose of 7432-S, the mean peak concentrations in plasma reached 16.7, 8.2, 1.6, 28.2 and 7.2
rg/ml in mice, rats, rabbits, dogs and monkeys, respectively. The urinary recovery rates were
55.7, 41.8, 20.8 62,5 and 20.2% of the administrated dose in abovementined species,

"‘pespectively. 7432—S was well absorbed orally, and the areas under the plasma concentration
time curves (AUCs) of 7432—S were higher than those of CCL in four animal species. The AUC
ratio of 7432—S versus CCL was 1.9 (mice), 1.4 (rats), 1.5 (dogs) and 1.9 (monkeys), but less
than 1/3 in rabbits. The urinary recovery percentages of 7432—S were also higher than those of
CCL in the species other than rabbits and monkeys. In mice, rats and dogs, the plasma
concentration of 7432—S reached a peak within 1 h after oral dosing, but at 3~ 4 h in rabbits
and monkeys. In mice and mbnkeys, its plasma levels or urinary recovery showed a linear
increase in the amount absorbed with an increase in dose. 7432—S penetrated better than CCL in
to the exudate of inflamed granuloma pouch in rats and into the cerebrospinal fluid in rat
pups. In the tissue distribution in mice and rats, the ratio of the tissue levels versus the plasma
concentrations kept constant, suggesting that there was no accumulation of antibiotics in specific
tissues or organs. In the urine samples, 7432—S—trans was detected in trace in addition to
7432-S. As the antibacterial activity of the trans—isomer was 8 times lower than that of 7432-
S, this trace metabolite made virtually no contribution to the activity in the body fluids.



