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RPN S AL BISERT 72T

CP184F 2 3 22 H32Ad - P 18 4F 6 [ 28 H2H)

Lt 7 = 2 RPUREE S-1090 7 v M KIRES Staphylococcus aureus J&GE 7 WAIHT§ 2 HRAIR &,

ime B £ U cefditoren xR & L CTHiE L7zo

KIBRERAG AP SEFN i BE & O MHBIME 2 IME R LR SR DR b cefcapene (CFPN), cefdinir, cefpodox-

AR G- DM IRBEIERE & < 4 70 74 7 ) 2 AP X0 I5E L 725 A b oo il A i e

RISER IR BEHERE 1L,

WEFNOHEANIOWT O R E ZRMESA SNz, —T7, MIFEBRKHEHRZ S LIZH

H U 72 5 e BB SRR BE &, 5 P rh 0 S BERLSE AR EHERS 12D W Tid, AUC i 2 frbIN & X<

—‘é“ib‘(b\f:o

S-1090 & %\ id CFPN 235 v b KBEER S. aureus EHE TV O RANAERE % 1/100 12 245 72
DIZVELHEGRITZAT3 H DN 716 mg/kg THho7zo 2O DTG HREIZB VT B i AP kR S5
TR 2 FLCE L 72BN BT S Time above MIC (T>MIC) 1ZMiZEH] & & 23~33% & 1T

—TH-o7

DiEo#ER LD, MIFEARE DR S1090 O MAEHRIREEIL CFPN IZHL L RS 25 b0, Ei
JRIFTAZ 34T 2 3 il 2 gt R HE RS (3 M A v o B YR P & T AR AR CHERE L, RIBRERIC 3547 B M RL IR BE 7S
T>MIC & LT 23~33% &7 4 2 EHWKIANEA T 7 WIS § 2 BN BRI ONLHETH

bEEZLNT,
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PUH H D pharmacokinetics/pharmacodynamics (PK/PD)
FENTIE, =7 AKBEEIEGLE 7V R EIRIC BT 2 I oW
T RE Z I ATOITB Y, PIZIE B-T 7 ¥ 2545
WP =2 —F 0V RIHEOIEY) ZFHNT 5 9 2 T,
I 55% v AR 3 FEE |2 3D 72 Time above MIC (T >MIC) %2
AUC/MIC 28 ENZENOHER 2 RETAEELHNTFTH D Z
EDVLEEED ENT W5 S, BRICBUT 2 EHRNE L
BREEIZIED W OB LMD L CHRES N TV E—F
T, EFZBRERITIC BT 2R EHSIES W72 PK/PD #
MOBEEN L LHMEINTWE, fliiE, —o2—F /01
YREEEIZOWTIE, WPRA RS & L2 PK/PD &
Bt 3 234, BYSRAL & Bbh B il 5w b~ 0 E A1
AL EWHE TR 5720, MHEFREISNZ TR~
TR IIR L7203 2475 B0 H 5 Z Ll s hvTwn
66.7)0

WS, BRGRPTICAH Y § 2 AR O MR NI R AE S
LB RISER R E A WE T 57201, Y4705 4T Y VA
EAPLH SN TB S, BREIZOWTSH, KEEZFA L7z
FHEiAYT v UL EOHBWKE 28 H 5 ik MRz

WTHREMEN TV L, ZORKRE LT, —HD -5 7 5 A
RPURE DWW TR ISP & L IR AR &AL o Ml st
WRERBBLA—RTAHZ EMWMESIN TS, LALA
B, < A% 2RI B TSR B % Hiil
BEWbODOTA 7uy AT YA K B R EHER OfF
BriZidwzoTE 6T, 4785471 3 ZAOFFHRICH
N5 Ty MIOWTIE, KEEEG 2 Fv: 72 PK/PD f##H7
EEBLZFIBIZEAEALNZVOPHIRTH S, 2 T,
AR BT 2 SEAIIR FEHERS & 3% & DR BIME % SEMINS FRAT
T57:018, FEHREFVER VS Z LT L - T, MAEHRE
e, BB O EHER, EROMBAEBREHS & LT
LEUNHZLEEZOND,

AIHFICIBW T, HABAFIHWRLOL 7 = 5 R/RTH
Td D S1090 D F v -5 AP O A H o ik e 23 3 1)
BEE~A 70547 ) Y APTLYET S L FIFELC,
F v b KEEES Staphylococcus aureus &G 7 MIZx§ %15
RN AR AR O MRS BEHERS & AHBE 5 2 2 e
WZDOWTEAK GO cefcapene (CFPN) %3l & LT
BEf L7z & 512, BAMGROR L 2L RO 7 = 257

*RBRfF B v ly 30T 3-1-1



VOL.54 NO. 5

T v M RIEEREGE 7V & RIS P Y S 441

IO, MRS GIRE & KBEEICB 0 2 filast
T EE DAY IS D W T b ARET L 720
L EBRMBERE

1. i F e

S-1090 CGEFFsgfIErkiatt), CFPN (GETFsfddirk
A&tk cefdinir (CFDN : 7 2 7 5 2 Hl#E R 44L),
cefpodoxime (CPDX : =34k &4h) B X U cefditoren
(CDTR : ¥ FRERNSALISTER) 2.

2. fEHEW

Crj: SD ZHMES v b (KE - 330~340 g), 8% i
HL7e 42705471 Y ANZXAENEERERICD
W, —#3ED T v M, KBEERGE T VAT
HIEERERBICBWTIISZH G EIZOW TS5 LD
7 v b ERBEEBICHWZ,

3. EHOKE

WTFNOIEF S D ED 5% KIEKFETF ) 7 A FEFHE
B L A AERUKICERE, <A 7u5 A7) Y ZRER
T3 30meg/kg, FERAETIZ3, 10, 30, 100 mg/'kg
DO¥G-= THIRNTS- L 72,

4, =470y 4 7Y TV RE

~Aruy4 7)Y AFEEHREE LT LY
[CHERL L THT o 720 FEMERT DT v MI220% T L8~
KW % 7 mL/kg OB & T TS LR, R0 72
DEFREFEN L7, REBFORELURL, HANIC
~4rua¥ A4 7Yy A7a—7 (PC-20: CMC Micro-
dialysis #1) 3 A L72#, V) ¥ 7 Vi T 2 uL/min O
T 2MM T V&R L7z, TLREKR, BRI =2 —
L X &A% 30 mg/kg/2 mL/60 min D% 5-& T 7
N72—=VaryRy7 (FIVE) ZHOEEEAL,
FRIMITFTE DR & & AHFIRA 54TV, 5 AR
AR DA A TS T T — T DI B B BT % 850
L, MEIEAICIRILAA 725 EE O SER] 2 BRI E L
72o 72, BIBEELEETHIET S EI2E-
T, 5 PR A o 3 Bl Y SEF R B 2 ST L 72

5. MiHFHEAKMEHE

F v MIFHEFICKER % 10 ug/mL OBREICL D X
I IS FRE U AT IS X D e L7z,

6. FEFOREEMNE

IMLHE R 38 X OV H 0 4% 38 1) D 5 B o 1 v AR
ru< 7573 HPLC ), &AMKEGFABROBREN
FEIMAED AR E R (Band-culture #) TIT - 72

1) HPLC #:

M REHI R O 6% @IEFEME (HCIO, : R LM%
A&t 2z CTRERR, RKi<oF £ HPLC
(Waters 600E) 127% A L7z CFPN 3 & U S-1090 @ 55-#
A1 F A 12 & Inertsil ODS-3 (2.1 X 150 mm: GL Scienc-
es) M L7z, BE#iE LTk, CFPN o413 CH;
CN & 0.3% Trifluoroacetic Acid (TFA) ® 17 : 83 iR&
W, S-1090 D354 1x CHCN & 0.3%TFA @ 16 : 34 IR&

WEMAL, 02mL/min OFE T L, CFPN & 275
nm, S-1090 i 290 nm @ % & T # {1 L 7z. CFDN,
CPDX BLU'CDTR O E X T TICHMBFEF SN TV L H
PR HEPL L CTHNE L7z

2) AW ERD (Band-culture 1)

CFPN, CPDX, CDTR & Escherichia coli 7,437 ¥k % &
ERWIZ, Trypto-soy EREHL 2 M EE HIMHH L7z, S-
1090 3 & O° CFDN (& Providencia stuartii IFO12930 £k %
MEW 2, Mueller Hinton ZER 55 b % MoERs il L
726

7. BN

HE )48 T X — 7 OfFEMNT I WinNonlin  (Pharsight)
ZHW, non-2 VX=XV FEFNMIZEONTE T
726

8. T v MARBEER S. aureus EHE TV

BYW & LT, BIRSHER TS 5 S. aureus SR20128
WEH W, REBIZH T 5 CFPN & S-1090 » MIC
BFWFhd 025 ug/mL Tholze BEIABLCLIA
[ cyclophosphamide (EEFFFHLHE) % Z N 21 100
mg/kg B L 75 mg/kg EIEWNIR G Lz oEAET v
I ORI S BE 0.2 mL (&G %% : 3.6 x 10° CFU/
rat) AL, KEMEG L B 37, &Y 2 W
{2 CFPN & S-1090 % JB# RN G352 &1L - T
HFE AL, B 10 ReRI# ISR L 72 KBRS, heat in-
fusion broth # il 2 T € ¥ F 4 X %, heart infusin
agar  HHWCTKIEE 1 g H7- 0 OEFREZ KD 72,

FHGRICBT 2 KB OBRREAE,»S S 7 EAL K
Emax €7V & Fv, FHIFER GRS ARER R E 1/
100 ISR E 5125 LW ER 2 R T 5-H & (2 log re-
duction) ZE M L72. S 512, ARSI b o wER
AL EHERE B B T ILEE i R R B HE RS\ D Fe D W T
2 log reduction (2%9 % T>MIC %, EH&E5»OFEK
Wi ToO KM DM MIC VL EOWREZ /R L7-E &
(%) ELTHEHL:,

I #& S

1. MG E AR

S-1090 & CDTR %, #1 €1 97.8%, 983% & 90% LA
rowmwEaEAFEEZ R L7, —%, CFDN, CPDX,
CFPN o&HEEFIL, NZF1189.0%, 701%, 424%
Tho72,

2. IMAEF 35 X O PRI TR A R o AR B2

KA % 30 mg/kg FHIRNIX G- L -0 g, fHR
S At B R SR A R B B X NI R R AR S E
L 7= I 45 v st e 0 56 ) 05t BE HE RS % Flig. 112, &K FEHI D
PK 739 X —% % Table1 IZ/R L 7=,

5 PO At T SR AR BEHE R L X W T o SRR B
WD IMAE R X 0 SACCHER L, $512 S1090 (22
W DOEIIK E B o 72 (Fig. 1 B) o M HRIREE &
PR A0 BE R SE R EE O AUC Z8REIC LR L
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Fig. 1. Concentrations in rat plasma (total: O, unbound: 2) and rat muscle (unbound:
@) after 1-hr intravenous infusion of 30 mg/kg of cefcapene (A), S-1090 (B), cefdi-

nir (C), cefpodoxime (D), and cefditoren (E).

Table 1. Pharmacokinetic parameters obtained from plasma (total, unbound) and rat muscle after 1-hr in-

travenous infusion of 30 mg/kg of different compounds

Compound CFPN $-1090 | CFDN CPDX CDTR
plasma AUC ( ug-hr/mL) 30.3 460 66.0 94.7 148
muscle AUC (unbound, ug-hr/mL) 10.5 10.3 8.95 19.1 3.03
plasma AUC (unbound, ug-hr/mL) 17.4 10.1 7.26 28.3 2.52
muscle AUC (unbound) /plasma AUC (total) 0.3 0.02 0.1 0.2 0.02
muscle AUC (unbound) /plasma AUC (unbound) 0.6 1.0 12 0.7 1.2
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72%A, W NOIEANI DT IS FRRIR B 5 A 10

W Al e B TSR F R BE 0D 3~49 15 & K & e TRBEA D &
7z (Table 1), 451290% ML EOBEHMEEERERLES-
1090 £ CDTR 2 W T, WEFN  MAFHREE D
AUC %%, 7 WAl R SR RIIREE D AUC IZHART
40 FERL EE R R Lzo — 7, BEMSAED90% DL
@ CFPN, CPDX, CFDN IZDoW T, TEBEIZH S DD
D 3~TREELTRBMOREIT/NEI VI EATRE N,

WU, MHEPRIREE S Y MFEEARESE LY, M
B EERISERRIE 2 A L7722 2 A, W NOZEANIC
BT b 57 PO A e T 3 3 0 B2\ AR, L 7R R 3
BazRLTw (Fig. 1), #hZEho AUC 2 igiEIc ik
L7225, HAMINEMERESERRE X DAL
72 AUC I, I v g e RSB R & 0 S0 L 72 AUC
D06~12fE0MIZH Y, 1FIFT—KTLMHEMERL
(Table 1),

3. 7 v MRBEER S. aureus &Y€ TIVITH 9 % S-1090

B X U° CFPN D i&#E#)

FREHIO D B, BOMEFEOE 572 S1090 & &
WEAERODEP» 272 CFPNIZOWT, 7 v M KIEERS.
aureus EGLE T IV T B IBFERN R & 574 L 720 S-1090
& CFPN OIi#EHigEIERIIRE (R R - TR Y, MmiE
rh TR & RIS L 72854, S-1090 i& CFPN o 15 #5 L
LoKE% AUCfE%/R L7z (Table 1), W3EHID &S
JAREICBI 5 G 8 i 0 B HMZEA L% Fig. 2 1R L
720 WTFNOFABZGEIZOWTHEKGEICBW TR
AR L AR B »BIEE sz, ThH AR
BEALZ IV 7S FEmax EF VI D EH LA
MR, SEHIER GBI ARAR K E 1/100 b € 572
DI L5 S1090 & CFPN o 5-H=E1X, T Z
N 473 mg/kg, 716 mg/kg TdH 72,

X512, IRSHOFGRICBT LR REHRD 5
WIS RNIREEIER & RIS, SERIP GRS S AR L
H5E T To 8 I OB H I 12 MIC ML DR 2 /R
TR OE G % T>MIC (%) & LTHI L7 (Fig. 3,
Table2)o ¥4 270 ¥4 7Y ¥ AETHIEL AN
JEHER R L7234, 1/100 AR T 072012
PR T>MIC X S-1090 (22w Tid 33.3%, CFPN 12D
WTIE 234% LM SNz, —TJ7, IS5 Fp b eI S )
FEHER & BT L 22 A%, S1090 122w T
288%, CFPN IZ2WTIE333% & I,

m. % 3

AIEFIZBWTIE, 7 v MRIEER S. aureus [ EGE TV
IZB1F % S-1090 & CFPN OFEFFH 2179 & & 1,
7 v FREEERIC BT 2 EREISRARE 2 <A 70y A T
) ¥ ABCHEERE L7z, S-1090 & CFPN OHERH (25}
T HHBENPENIZAEE TS 528, MEEARHEE
B L OMAE R IEH LR Ny — VAR E L B TW
720 S$1090 137 v MMIEERAIIH§ GRS &

e}
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Fig. 2. Therapeutic efficacy of cefcapene (A) and S-1090
(B) against thigh infection caused by S. aureus
SR20128 in immunocompromised rats. Circles indicate
the number of viable bacterial cells in rat thighs
treated at different doses. The line was determined by
sigmoid Emax calculation.

LT, MAERICBI BTHRHEIEL, RIREE
BRI L7 AUCIZ CFPN @ 15 15Dl E & k& vl
PR THoTze COLILHBMEETHIIHDbS
T, WLEWD T v M EGTE T IVITHR T 5 IGHERN R A31H
BETHo7-ZLEERT LD, 427054 TY
3RS K o THEBERE L 72 5 P v e ife 700 0 P 3 78 %
12, b oMBMEE AR FhHERE, ARNBIER
BlICHWE0EFRTL, Iy 2RO KBEE R T
WA TEH L 720 HEFRS-1C X 5 8 B D EHFEI R OB
HORTIED 205, FHHI KGRI TEREA/
100 AT 570 ErikGRERINL, TS
A B TH S 2 KBRS P P A4 0 e AL G B S %
HKIZB-F 7 ARVMHEOENIILELINE T>
MIC fix B L7z, ZoOk%E, S-1090, CFPN W3] &
DS, FCLELR T>MIC EFERETH Y, HAN
E R EEHERS 2 JRAE & L 72 T>MIC 1% 23~33% T
Hol,

—7Ji, PR PK/PD @i #4179 9 2 CTHH ST
WBDIE, KBRS~ 7 2120 5 A EEME 7V T
HY, B-7 7 5 ARIHEE 7L BOMIB I E
THITbN TS %S, KEREE S. aureus &G~ 7 AT BT



444 H & b % ot ik %

"
ﬁ
Bul
5

SEPT. 2006

10 -

(a)

MIC

0.1

Concentration ( u g/mL)

0.01

Time (hr)

10

(B)

MIC

Concentration ( u g/mL)

Time (hr)

Fig. 3. Concentrations of cefcapene (A) and S-1090 (B) in rat plasma (unbound: 2) and rat

muscle (unbound: @) at the dose required for 2 log reduction against rat thigh infection. Cef-

capene and S-1090 doses were 7.16 and 4.73 mg/kg.

Table 2. Calculated time above MIC (T > MIC, %) values of cefcapene and S-1090
required for 2 log reduction of viable bacterial cells in rat thigh infection

Dose for 2 log reduction T > MIC (%)/8 hr MIC

compound (me/ke) ( pe/mL)
mg/kg unbound plasma muscle Hg/m
CFPN 7.16 33.3 23.4 0.25
S-1090 4.73 28.8 33.3 0.25

BN EPET B PK/PD /35 A — & [ IILHE vl il A 36
2B L2 T>MIC TH 0, #EBER$I12
24% FED T>MIC BLETH B Z EAHmEShTw
50 SEfER L7z KBEER S, aureus [EFT v MIZBWT
b, AR R SE AR R 2 e T 5 & MRS, I
SRR A P U, M AR RS O 38 & 2R i A e
RUSEHIREE 2 B U720 A5 E LT, Fhravhabe sl AL B
WA &M AT AR E R X B B O AR —Tdh
D, MAEEEHERZIEICLEAICBVTYH, 25~
35% O T>MIC 7353 5 N M2+ A Bligg s h
el EARENTZ, DD, ITUAEHWTHESINT
W7 RNTRE R & AR, KBRS v MR LTl
SEhiE R 12 BT B T>MIC 75 25% FREES: & 7z B
WCIRMAR BN D 2 L AR R S N7z BEKAHN
R\ S-1090 OB A, MU ORI KL & FHAR P b e 70
JEOTEMSKE VDT, FRFHED ) 2 THREHND %\
(I R O BRI I IO Bl 2 4T ) S L SHET
HHIERRTIEDNTE 2 KR, BRI AN S
% fii PRI B AR o b Bl B SE AR B 1 D T, Al
TERNCERVE D22 TWV5D,
RIHIZBVTIE, HBEWEYT v MLERAE A S
AT HEMRIL 7 = AREIZOWT, EFREE 10
pg/mL & U 7zW 2 invitro TRE L 72 ME R B A%
K0S S A e e R R & FEBRICE L7z
T v NRBEERIC BT 2 e BRI A b L, g

B Y R FE AL O B LAE & IR P PN 0 e R R R
BBBULR—HTHILERTIENTE Lz, KR
5, GBS L B EAK AR -5 7
¥ LRPURIEE 72 BRGRETII BT 2 IR RIS
W7 PK/PD T 2 £l 5% 5 2T, WBMAEDICHE
TE B ISR R R 2 FHT 522 L I3FEHTH
% 2 AR R S Nz RGN 238 5 — )T,
90% ML EoEWIEEAKERE AT 2HEHHL 7 «
L FRPLRSE D ceftriaxone ZHEANREDE 2 513 L1
HEROBEREPRT 2720, <4 7058479 YRk
ZHWEHIiTlE, 2 OFANREIC X > TEALT 5 Ik
HERE AR 2R U IS s R SR iR 2 5 %
CLITEoT, MERNRENR L BBUAN -0 L
AT EMMET SN TV D, TORKIZ, —EHDOHEHITD
WTIRIREE ITRAE L TEREAMEFE VLT 5729, inovi-
tro T OIMLIE & RS A3 % FL B U 72 A5 v i 700 3%
FIBEEEATLT L b MR EE 2 W3 5 L IZBR S v,
F7z, BRICBWTIHEE A L BEICB W THBRNRE
BEEDLZELRMESINTVEPNZ Lh5, SH%ITEYg
7 v b & IHER NIRRT % 2 < DILEW TIT W,
X0 P R T AL B L E 2 T b,

C 2

BREMZ BB ) RRBROFERICH 720 T
7o72& F LM s SRRt - ERRBAZEEE - 3511
JeBEA, [H) - FrEEMFZEAT - R FEBRICEH L ET,
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Relationship of oral cephem antibiotics to rat thigh muscle concentrations and
therapeutic efficacy against rat thigh infection

Yoshinori Yamano, Masaaki Izawa, Rio Nakamura,
Yui Kawai and Morio Takema

Discovery Research Laboratories, Shionogi & Co., Ltd.,
3-1-1 Futaba-cho, Toyonaka, Osaka, Japan

Using cephem antibiotic S-1090, cefcapene, cefdinir, cefpodoxime, and cefditoren, which exhibit different
protein binding properties, we evaluated the relationship between therapeutic efficacy against Staphylococ-
cus aureus rat thigh infection models and the concentration at the infection site.

Extracellular free concentrations in the thigh muscle, determined by microdialysis, were significantly
smaller than total concentrations in plasma. The free concentration in extracellular muscle fluids was simi-
lar to the free concentration in plasma, which was calculated from the total concentration in plasma and rat
serum protein binding.

The therapeutic efficacy of CFPN and S-1090 against S. aureus in the rat thigh infection model was deter-
mined. The dosage of S-1090 and CFPN, which caused 2 log reduction of viable cells in the thigh muscle com-
pared to the initial inoculum, was 4.73 and 7.16 mg/kg. The time above MIC at these dosages, calculated from
extracellular and free concentrations in thigh muscles or free concentrations in plasma, was between 23 and
33%.

These results showed that free concentration in the muscle was as low as the free concentration in plasma,
and that S-1090 showed good therapeutic efficacy in rat thigh infection models when T >MIC at infected
sites was between 23 and 33%.



