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FLOEOL 7 70XERY) »Fl, Cefdinir D EEREW)IC BT 5 {ENENRE

A F - LEREY - ARG
WEHNE - £ il
BRI EHRR S | BARPIZRT, HEZEm

EFREE
RRRFEFEBENFHE

FLOEOAY 7 = 4#, cefdinir (CFDN) D? 7R, v k. V4 FBLUA 2B 24N
BhEEIC D\ THRET L 72, CFDN ORORINME I I3HEE D 51, LEIREE T bioavailability
BENEFNI13.1%, 17.0%, 42.2% B L U70.5% T, KEMIEBL -7,

CFDN% L@ 20mg/kg BOKXEROREMTEE (Cmax) 13, 1.59, 2.00, 5.288 L
40.9ug/ml, MHHEEHE(t,,) 1ZEHBEIC0.39, 1.68, 1.118B L U3.758fITH D, SHBH cefixime

(CFIX), cefaclor (CCL), cephalexin (CEX) ¥ & Uf amoxicillin (AMPC) : #3275y
FTO Cmax 3R HIEL, 79 FTld, CCL, CEX £ Y455 CFIX 8L AMPC LW &L, 4
XTI CFIX CRWTEBE 572, T35 v b, 7HFTi3 CCL, CEX, AMPC * RIiEE, A
XTI CFIX CE2bDORFGMEETR L, 7y bBEXUYH ¥ TORBENBEE X, BombiBE
LOEHEBL, B, L=BOEICET L, CFDN%20mg/kg BRO%5%OROHRIE <
TA19.8%, 7v b 115.5%, VHF 145.8%, 1 X 141.3%THD, EPHEREIOTRO
MRETLEL MBS, BHMBITH 57, CFDN% T v b i22.5~80mg/kg, 7+ ¥i21.25~20mg/
kg, 1 X122.5~40mg/kg BOKES L7 & O MFFIEE -G TER (AUC) 5B ICH
FILTHEIL, ROHEMRIZIZIZ—FE TH o722 L » o EFORORINGE & IZIZEECHAT 2
DEEZ SN,

PEBYTOMTEE*BRPESIOE N LB L, $E5 v b (4B LU21A®) Timh
D5 DHEIBIEL 1253, HHER (388 CRMPBESETFETLLZCTE btz

FHRIZEELTT v MNBRETRIN S h, TIGERE X CFIX, CEX £ DiB<, FTHMbE L
ELI,

#Es o~ 757 4+ ——bioautography 2 & 0, [1#8, R, BBHdiciz, CFDNUIADEMENR
#HYIED o N h o7,

MEBEHEEFRIR, vV X :76.8%, v b :89.6%, VHF:60.2%, X :92.8%, t b :
73.1%7T CFIX &8Il 7z,

Key words : Cefdinir, {ARNEBIRE, S v b, vH ¥, 4 X

O+ 7 = L% cefdinir (CFDN) i, RIBE 2B 75 A
BYEIC in vitro, in vivo T cefixime & FZEDMIAEIEN
WL, D, 75 ABME, i staphylococci (23t L T
BOIEMERIRL, enterococci I LT b PEEDIEEETT

RT cefixime Lt 8% 3, T CFDN £~ 7 X, J v\,

THXBLUA XDEEWRE LT L & ORI - 55 - K
& - BEMIC DT, cefixime, cefaclor, cephalexin # & Uf
amoxicillin % XtH8#H| & L LT L 72,

[, RBHMHBEIUHZ

1. BER%EHA
Cefdinir (CFDN), cefixime (CFIX), cephalexin
(CEX) 8 X Uf amoxicillin (AMPC) i3 BEIREE TR
TERLIAEHES 2 A7z, Cefaclor (CCL) 1&RE
Al CEFHERE) L od, BBLTEALL,
2. EBREY
ICR Rt~ 7 R (5~ 68, 24~31g), SD Rt
7 v b (688, 170~230g), SD RehEHMES v ~ (4
H#S, 9.0~10.9g B X 021 Hih, 46.0~58.5g), B&H
BRI~ v ¥ ((KE2.6~3.7kg), HEE— LK

* T532 KERFFARR TS/ K InE2-1-6
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(#hE#E8.5~13.5kg), WEMEHEMELE -7 VR (388,
0.79~0.94kg) %E{ERA L7z,

PEEBYB L U7 A 2R EEORERS L CHELE
N EEREBRTIX, —RBRELEBMERAVR,

3. ERoks

ROKEEE, FEHNI0.5% 2 F Lo —RABERTH
—nREAREAYML ., BEBRRZIE~ TV X 10.25ml/~
A, Iv b 10ml/kg($FEZ v b TidSml/kg), VI
¥ :5ml/kg, 41X 2 ml/kg($hEBEKXTIX5 ml/kg)
L, BO#ERBEY > FEROERNCERE L, 4
XBIU7HF TEIERRSE, 2 Th20ml BLUS
moksszl, BIRAKRESE CTEIEARI, 5%
NaHCO: B X U4 EBERTHEBRELT, VX, v
F TIREBIRNICZ 7 0n0.25ml/~ > X, 5ml/kg, ¥
+ ¥ HEIRMIC0.5ml/kg, 1 X BIBARIRAIC0.5ml/kg
TEALR,

4. M

*UR, 7y MIBERMFFREIC T ~10E 2 AL
RM %1T o 72, $13E 7 v b OFE I REEERENFRAT % 72
IS ARBIARE VBRI L 72, Y FBLUA XIE—F4
~5f LT, &5 RAFOEERE 72 13 Bk ERks»
O FRFHICERILL 72, MEEDBFE I~/ VLB L 72
SR8 CERML 7z, MEEIEE L8 (3,000rpm, 10 53fE)
L, Mg zmEs L THIEE T-20~—-80°CTRE
L7z,

5. ENBE

Ty MNBIUYHFERREA—HEI~4FAVT,
7 v b CREFRSE—EREICKEBEREZVIL, ¥
¥ TIIEBIAR L D ERM L CRiM, B, B, M, LB
FUMERERE L, SBRERRERTRE, KE
L, BB 18470 2moM/15) >EBEEER
(pH7.0) %#50Z T, Polytron homogenizer Tk € ¥
F— b L7z, BEIECSEE (10,000xg, 1047fE) LTH
SNtz EE#% bioassay (it L 7z,

6. FRepHEi

< A (—E£100C), v b (—EE9~10ML) %AW,
BRI EERARHT — VAT, v 7 XTI 0 ~2465/, 7 v
FTIZ0~3, 3~6, 6~24REHlIZHIF TERRL 72,
THFB LA X OTREAERICRRLITo 72, ¥
K 5%y — S NICAN 3, 6 B & U4KFRTIC BERY
#F—TVTERIRL, EREEDET,

7. REHHERE

Rt & 3FIOB 2 Vv, V¥ F, £ XXD0LT
i3 CFDNOAEREL 72, 7 v MI—FE10E, V4 F, 4
ZF—BE3LE LT, Ry b E Y — LVREETICEE
L, LT, 79 ¥, 1 XTIIEELEREL, RBEE

KR ZFLLFa—TRBALR, BERSH0~3,
3~6, 6~24BFRCAEH ZERERL 72,

8. HILENENRE

WRUNERGL 365 & ORIGERE & in situ 1oop S TEREL Tz,
—RBEL-5 Y b EHETCHEL, B, MBS+
ZIEREER, #910cm), IR (ZREEB, #910cm), T (E
BEER, #910cm) B L UKBOMEImE &SR L TV — 7%
LT, —BBLCOE1IRDTy P ERAVW—EE6TEL
foo W—7RICEROEBREER (5 mg/ml) 1 ml %
BEAL, #5% 3IFRFHOREFRIL 72, TIGEEIZ/MS
FEHDIOcm V—7 (3~TH) AV, EHFEA%
0.5 1, 2, 3EHBOLV—7HEREXXBELAZEL
120 BIELERBYF TCORER2TANS 20, —HIE
D7y bOBHELLEEH/EL, B, Mg (L, T
), 55, KBABICEHAKEMZ30%KES 32—}
PEBIL 7z, RE Y 32— 10.2ml i CFDNAE®R (200
ug/mD)0.2ml #H0%, 37°CTA > % 2~— L, —%8
Mli2fEBD sy / —VEMZLTELL, EEPOBRES
EERIEL T,

9. MEVENERE

BREROEFBE L, _—/S— T4 RAZERELY
bioassay T 1T- 7z, CFDN X Providencia stuartii
ATCC 43664 (1.0xg/mlLAT) 8 & U P.stuartii ATCC
43665%BEH & L, Antibiotic medium No1 (AM-],
Difco) %##ie LU THIE L 7z%, CFIX i Escherichia
coli ATCC 39188, Nutrient agar (NA, Difco) %,
CCL, CEX, AMPC iz Bacillus subtilis ATCC 6633,
JIVERF M) T LEM(I B M) Y A1.0%, K
YR7 b 0.5%, AxFR0.3%, EXKL.0%):ER
L7z, EHEEIKIZ, BikLE—HERO%RKICEbE, K
FBHZ DWW Tid M/15Y) ~ BRIERE R (pH7.0) TART
% fe HEIRER %, HILENBYHREIL, 67% L5 /—
WERERAEBRRE L THEAL 2, 208, HIEAER
B3y /—NORBIEERTE,

10, EHERFHYOKRE

#Er o~ 23 74— (TLC) —bioautography &
£ D CFDN %t M & UREREMICEOREROER
FFORBEEEMEORE 17572, TLC—plate i3#
HFH ¥ ) A4 v Rp-8F254 (Merck) A, 5 %KCl-
UAFYL—FB (5:1:1) *EEEgrLL R
EH L P.stuartii ATCC 43664 % 7213 ATCC 43665%,
B AM-1%2ERL 7,

11, M (M4 EBEHEEE

SUR, Ty b, UHE, 4 RB LU FeSERF
fmEE 77— L, £ NMET LT I > (HSA, # ER)
134 %ICFABL, IN-HCI % 72121N-NaOH T pH7.4K
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e, MEEX7LV7 3 VBRI BCER 1A%
z, 3TCT205 A > % 2 ~X— &, visking tube (8/
INICAN, 1,000X% &, 30~405fE&E L L THES R
SHREPOEFIEE S M/15) ~EIERER (pH7.0) %
B L L C bioassay THIE LEER*EH Lz, In
vivo TOE NMFEEAREESEXR/ET 57:0, CFDNE
—IBRER10055 & U'200mg B[O SHABR R ORIE %
v, LR, BORSEEEIC L D IEESEBE A
ELT,

12, EPEEMN

CFDN® 7 v b %%, BB rEY A— b (10ug/ml) B
FUALE®, B (1000xg/ml) FTITCICRFL, 4
BF & TOBRTFIE M % bioassay I & D R iz, ERFIC
CCL TH#ETL 72,

13, EBNIFRBRT

ROKEHOEEROME (MF) FEREEITVAE
$USy P TRFYER, VHEBLUA X TIEIEER
B, TETNICEOROAETEN Lz, $72bb, M
% (M) TERECHEMED S b, HEEE% Cmax,
7, Cmax KNG T 2 REBRORSEEEERE %
Tmax & L7z, HEADHEH (t,,) (ZiEKMEOME (M
B PBRELNHEEBL, RO _RETERERL THE
AR (B) 2V, 0.693,/8 TEHL I, REERER
K & TO AUC, 3 EE L IMEE L DRk, #
EROMSTEEIZI~ YR, 5y b, 7% ¥ Tlitone
compartment model, 4 X T & two-compartment
model iZ%# > T, NONLIN 7o 75 A9 % B TREMTL
1z

II. 8 & & R

1. =7 A{ENEE
CFDN%20mg/kg #0018 L UBEROMBEFEE, R
Rt % Table 1 1R L 7z, BORESHO MBEFBRE R

50,58/ %2 Cmax 1.59¢g/ml 7% b, t,,:0.39
RS CIHE L7z, 2D &) AUC 132.3ug » h/ml T,
BER O AUC » & B H U 7z availability 1313.1% T
bHot, BREH2UFM E TORDH MR IZFE AL S8
9.8%, FEBRFTIZ76.1% TH D, v 7 A TCOXRADEO
FAIEFTH > 12,

2. 7 v MERNEHRE

CFDN#%20mg/kg ¥ 585 D A A& % XTHRA L HeE L T
Table 2 iZ7RL 7z, CFDNZOKREZOMETEEIZE
{#ER L, Cmax 132.00xg/ml T, CFIX, CCL, CEX
B L U AMPC 0#1/3~1/4, AUC b CFIX D #91/5,
CCL, CEX, AMPC ©#91/2~1/3T&® 57z, T,,131.68
BT, CFIX £ Z 0D EBA O FRTHolz,
Bioavailability i317.0% T~ 7 A D H & £ R IZE
57z, 100mg/kg BOKSHEOBIBEABRE LT T
FBEDK 3, KB L UM TIE#H20~30%, LIETH
15%, BB TI3#I10%TH D, TR E LI R
IIFIZ—ETH o 1z, REIOEHBRBE IFEFLD
&< #ERE L7z, CFDN 0% 5 %2405 £ TIRRPIC
15.5%75 HE it & f, CFIX :29.5%, CCL : 46.8%,
CEX :80.9%, AMPC : 44.7% & V{EETH > 1z, BBt
hEEE R3] 4% L EL, MFIE DB TORLERT
Hotz, 12, CFDN#IRNKE S8, R$1280.0%, A8
HHIC3. 4% b3 HRM S iz,

3. VY FIENENRE

CFDN %#20mg/kg 58 D&% Table 3R L7,
CFDNZORSHOMBHBE 3, 5% BFHK
Cmax5.28ug/ml i2Z L, CFIX 0# 3%, AMPC 0¥y
1.5fEREE % >7:4%, CCL:8.91ug/ml 8L UFCEX :
7.46pg/ml X D{EEE L >/, CFDND t ,,i131. 115
T, CFIX &£ %3 <, CCL, CEX 8 X U AMPC &
FREEFEThHoT:, BERDOAUC LYK
bioavailablity 1342.2% T» - 7z, IEBEAEBEIZIBE>M

Table 1. Serum levels and urinary excretion of CFDN in mice

Mouse
Dose : 20mg/ke

: ICR strain, male, 5~6 week-old, n=10

Serum levels (xg/ml) . AUC Urinary excretion
Route N e 0~24h
(h) (zg-h/ml) (% of dose)
0.25 0.5 1 15 2h o ol dose
p.o. | 151+0.18| 1.59+0.10| 1.37+0.21 | 0.87+0.29 | 0.23%+0.12 | 0.39 2.3(13.1%) 9.8+1.2
iv. |23.37+0.92|12.82+2.01| 3.43+0.90 | 0.63+0.10 | 0.27+0.08 | 0.27 175 76.1+1.3
* Absolute bioavailability (%) Mean=* SE
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Table 2. Plasma levels, distribution and excretion of CFDN in rats
Rat : SD strain, male, 6 week-old

(1) Plasma levels and pharmacokinetic parameters (20mg/kg, n=10)

Pl @) level ml
asma (serum?®) levels (ug/ml) t, AUCo_.

Antibiotic | Route (h) (zg*h/ml)
0.25 0.5 1 2 4 6h

p.o | 0.64+0.04 | 1.50+0.16 | 2.00+0.14 | 1.65+0.19 | 0.59%+0.11 | 0.12£0.03 | 1.68 6.8(17.0%)
iv. | 51.0+3.04 | 29.4+1.59 | 9.66+1.11 | 0.61+0.06 NT NT 0.28 | 39.9
CFIX p.o. | 2.86+0.22 | 7.15+0.44 | 7.13+0.39 | 7.14+0.37 | 2.26%+0.38 | 1.99+£0.36 | 2.34 | 31.8
CCL p.o. | 6.12+0.82 | 7.38+0.59 | 5.55+0.30 | 2.92+0.12 | 0.67+0.07 NT 1.00 | 145
CEX® p.o. | 3.57+0.31 | 6.44+0.70 | 6.57+0.29 | 3.64+0.30 | 1.35%0.10 — 133 | 176
AMPC? | p.o. | 2.73£0.32 | 5.76%+0.52 | 6.25%0.30 | 3.49+0.35 | 1.06£0.12 | 0.34+0.05 | 1.19 | 1538

* Absolute bioavailability (%) NT : Not tested Mean+ SE

(2) Tissue distribution (100 mg/kg, p.o., n=3)

. Tissue levels (#g/g or ml) Mean*SE
Tissue Time
) CFDN CFIX CCL CEX AMPC
0.5 1.2£0.2 7.0%£0.3 26.5%0.6 90.4% 9.0 549%76
Liver 1.0 14103 10.1£1.8 19.8%0.6 80.1+ 9.9 82.4%73
2.0 1.5%0.3 13.6£1.0 14.4%2.1 55.4% 4.1 85.0£6.6
R 4.0 N »0.5i0..1 11.4%0.2 78%1.4 ) .4_0..51 2.1 35.8%5.1 -
N 05 | 15610 1410 564+60 1377229 709%60
Kidney 1.0 159=*1.7 16.0£2.3 50.6+6.7 102.0£16.9 91.7%25
2.0 16.1£25 236146 320*x1.8 673t 2.2 81.4%89
____________ 4.0 62107 C175+13  167%16 55.2% 2.7 39.0+46
s | 1101 38+03 72409 98+ 15  41%01
Lung 1.0 1.5%0.3 4.7%0.8 6.0x1.3 7.8+ 14 6.9%0.5
2.0 1.1%£0.1 10.8£2.7 4.1%0.6 53% 03 5.4%0.2
___________ 40 | 06%02  84%17 17%0.1 22+ 11 26%03
""" 05 | 0701 42£10  34%06  53% 09  22+02
Heart 1.0 0.8%+0.2 46%09 2605 32 16 3.5%0.3
2.0 0.8%0.1 7.0x1.9 1.9%0.4 1.6 0.8 2.7%0.2
___________ 4.0 04%01  61%L7 1.0£0.1 0.5+ 05 1002
s | 04%00 12401 6810 77+ 14 50%06
1.0 0.5%£0.0 1.4%0.3 58%1.3 86% 23 9.7£0.5
Spleen
2.0 0.4%0.0 3.2%0.7 3.7£05 55% 0.4 11.1x1.1
4.0 0.2+0.0 35+0.7 17+04 33+ 12 59%01
-------- 05 | 4605  198+16"  192%07 3.2+ 44°  139+23°
Plasma 1.0 49%0.6 33.4%1.7 144%1.0 263t 2.1 21.4%1.8
(*Serum) 2.0 5.7%0.6 29.3%1.5 9.2+04 19.0% 1.7 13.0x1.2
4.0 3.2%09 27.7%3.4 4.2%0.3 125 0.6 3.6+0.4
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(3) Excretion (20 mg/kg, n=9~10)
Recovery (% of dose) Mean=* SE
Antibiotic | Route
0~3 3~6 6~24 0~24h
p.o. | urine | 10.7%0.8 43+12 0.5%0.2 15.5+09
CFDN bile 0.7£0.1 0.5+0.1 | 0.2+0.1 1.4+0.3
i.v. | urine | 78.5+35 1.0+0.2 | 0.5%0.1 80.0+3.4
bile 3.4%0.9 — — 34109
CFIX p.o. | urine | 16.1£1.7 9.1+12 | 43%05 295+2.2
bile 38+1.1 31+06 | 53+0.8 12.1£1.0
CCL p.o. | urine | 43.0+34 36+0.4 | 0.2+0.03 | 46.8+3.7
bile 43+0.8 24+03 | 06£0.3 7.3+£0.5
CEX p.o. | urine | 58.5+2.3 19.4%2.1 3.0+0.4 80.9+2.1
bile 5.0+0.7 3.1+04 1.9+0.4 10.1£0.5
AMPC p.o. | urine | 38.9+2.8 50+15 | 0.9%0.2 44.7+3.2
bile 3.8+0.6 1.41+0.4 0.3+0.1 541+04
Table 3. Plasma levels, distribution and excretion of CFDN in rabbits
Rabbit : JW,male,2.57~3.65kg
Dose : 20mg/kg
(1) Plasma levels and pharmacokinetic parameters (n=5)
Plasma (serum®) levels (zg/ml) c T AUC
- max max ti. 0-co
Antibiotic| Route (ug/ml) () (h) (ug+h/ml)
0.25 0.5 1 2 4 6h
p.o. 1.12 2.26 4.58 3.87 1.08 0.64 5.28 1.4 1.11 145
CFDN +0.48 +0.77 +0.41 +0.19 +0.19 +0.19 +0.19 +0.2 +0.07 +0.6(422°)
iv. 52.3 23.3 6.50 0.90 NT NT 0.03 34.4
+3.7 +16 +0.70 +0.20 *0.01 +1.9
CFIX" | p.o. 0.24 0.53 0.92 1.00 1.44 1.04 1.77 3.0 3.06 10.3
+0.11 +0.25 +0.35 +0.22 +0.45 +0.37 +0.44 +0.6 +0.34 +2.3
CCL p.o. 3.01 5.73 8.91 4.59 1.17 0.68 8.91 1.0 1.43 20.9
+1.58 +1.90 +1.28 +0.45 +0.19 +0.15 +1.28 0.0 +0.19 +1.8
CEX® | p.o. 3.81 5.62 5.58 2.73 0.60 — 7.46 0.7 0.91 12.9
+2.23 +141 +0.67 +0.65 +0.26 +0.64 +0.1 +0.14 *+1.0
AMPC®| p.o. 0.98 1.97 3.53 1.92 0.54 0.16 3.61 0.8 1.21 8.1
+0.50 +0.92 +0.92 +0.19 +0.10 +0.05 +0.91 +0.1 +0.08 +13
* Absolute bioavailability (%) NT : Not tested Mean+ SE
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(2) Tissue distribution (20 mg/ke, p.o., n=3~4)

) Time Tissue levels (ug/g or ml)  Mean*SE
Tissue (h)
CFDN CCL CEX
0.5 04+04 05+ 0.2 11.1+ 0.5
Liver 1.0 2.8+0.7 26+ 1.7 135+ 1.6
2.0 1.7+0.3 1.1+ 1.1 89+ 1.2
0.5 22.5+9.7 67.7+14.9 132.0£13.5
Kidney 1.0 63.2+8.9 181.5+46.7 170.3£13.7
2.0 28.5+44 699+ 6.1 97.1+189
0.5 0.8+0.4 25+ 05 3.0 0.6
Lung 1.0 2.6x0.7 32+ 04 39+ 0.6
2.0 1.6+0.1 1.3+ 0.0 2.3+ 0.2
0.5 0.6£0.6 1.8+ 0.3 2.8+ 0.3
Heart 1.0 1.2+0.3 23+ 0.2 33+ 06
2.0 0.5£0.4 12+ 0.0 -
0.5 0.6+0.3 1.0+ 0.2 22+ 0.1
Spleen 1.0 0.7£0.3 1.6+ 0.3 26t 04
2.0 0404 0.6+ 0.0 2.2+ 0.0
Plasma 0.5 2.3+£0.8 57t 1.9 5.6+ 1.4*
(*Serum) 1.0 46+04 89+ 1.3 56+ 0.7
2.0 3.9+0.7 46x 0.5 2.7+ 0.7
(3) Excretion (20 mg/kg, n=3~5)
Recovery (% of dose) Mean*SE
Antibiotic| Route
0~3 3~6 6~24 0~24h
p.o. | urine 256%2.2 12.8+2.1 7.3%£0.9 45.8+3.2
CFDN bile 0.01 0.01 0.03 0.05 £0.01
i.v. | urine 84.1+4.3 1.8+0.9 0.1%0.1 86.0+4.9
CFIX p.o. | urine 25*1.0 40%1.7 8.3+28 14.8+2.0
CCL p.o. | urine 30.0+4.7 28+1.2 06+0.4 33.3%5.6
CEX p.o. | urine 466122 9.6x15 39+1.2 60.1+3.9
AMPC | p.o. | urine 18.4£3.5 3.1%0.4 1.5+0.3 23.1+3.7
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Table 4. Plasma levels and excretion of CFDN in dogs
Dog : beagle, male, 8.5~12.0kg
Dose : 20mg/kg

(1) Plasma levels (n=4~5)

Antibiotic

Route

Plasma (serum®) levels (xzg/ml)

0.25

0.5

8 24h

CFDN

CFIX®
CCL
CEX”
AMPC®

p.o.
Lv.
p.o.
p.o.
p.o.
p.o.

52%0
1236+
22%0
53%1
57%2
48=*1

.6
3.0
7
.6
2
3

180%1.1

100.5+6.2
10.9+2.3
9.4%1.4
10.1£2.6
10.5£2.5

28.7£15
90.6*3.1
31.7%5.1
13.5£0.8
18.4%£3.2
149%2.8

40.9%2.6
72.0%3.0
53.1£58
15.8%£1.7
23.2%13
13.2£1.7

38225
45.7%3.7
52.9%3.6
7.1£0.5
108+1.1
4.4%0.3

274%12 | 188+0.8 | 0.9%0.1

342121

NT 1.3%0.2

44.0£25 | 399+3.1 | 57%x1.1

3.6%0.3
7.5%0.9

NT NT
NT NT

1.7%0.1 0.8%0.0 NT

NT : Not tested

(2) Pharmacokinetic parameters (n=4~5)

Mean*SE

Antibiotic

Route

Cmax
(#g/ml)

Tmax

(h)

tiz

(h)

AUCo-»

(#g*h/ml)

CFDN

CFIX
CCL
CEX
AMPC

p.o. | 40.9%2.6

Lv.

p.o. | 56.9%x4.4
p.o. | 16.1%x15
p.o. | 23.5%£1.6
p.o. | 155%23

2.0£0.0

2.8%0.5
1.8%+0.3
1.8£0.2
1.2%£0.2

3.75%0.06
3.87£0.09
6.17+0.60
1.89%0.07
2.50%0.22
1.51%0.08

403.4£16.3(70.5%)
572.5%£32.9
756.8£43.5
65.914.0
109.3+10.7
50.6 5.9

* Absolute bioavailability (%)

(3) Excretion (20mg/kg, n=3~5)

Mean* SE

Antibiotic | Route

Recovery (% of dose)

Mean* SE

0~3

3~6

6~24

0~24h

CFDN

CFIX
CCL
CEX
AMPC

Lv.

p.o.
p.o.
p.o.
p.o.

urine
bile
urine
urine
urine
urine

urine

9.7%*15
54.2%38
6.7%£0.9
21.7%£0.8
26.4%3.2
18.4+3.7

16.2£1.8
0.006
12.3£0.4
6.8f1.3
3.0£0.3
343132
6.2%0.7

15.4%2.7
0.007
13.4£0.7
9615
0.1+004
9.8£0.6
1.7£0.9

41.3%£39
0.013
68.1+4.3
23.1%x3.1
249%1.0
70.5%+4.6
26.2%4.1
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H|S>FF=M>0=BOIRT, &MEEL b CEX X V&L
HRL, BF, T CCLICITWBEERL I,

CFDN D FRehHEM SR 1345.8% T, CEX 060.1% & D &
» o7z »5, CFIX :14.8%, CCL :33.3%, AMPC:
23.1% LR B EBRTH 12, BHADHEIIZ0.05%
EELL{BLoT,

4, A XENEHRE

CFDNB X U'stEBHI #20mg/kg & 5 L 12RO & %
Table 4 Z7/RL72, Cmax %#tt# 3 % &, CFDN:40.9
ug/ml T, CFIX :56.9ug/ml X D{Ed»>7:45, CCL :
16.1xg/ml, CEX : 23.5ug/ml, AMPC : 15.5xg/ml ®
$1.7~2.5fF 13 ¥ &<, t,,b CFDN :3.75 M T,
CFIX : 6. 1785 & » W& 13E b o 7208, 1l & 0 #56:
M &R L7, Bioavailability 1270.5% T& - 72,

CFDNE OS5 %O R HE M 2 1341.3% T CEX ©
70.5% & Y {& <, CFIX :23.1%, CCL :24.9%,
AMPC : 26.2% & D &<, CFIX RIfRICE5% 6 ~245F
MITOEOBEELRL I, BHADOBITIEV Y F D5
& ERBRICED TED 5 72,

5. FABERS

CFDN% 5 v b 122.5~80mg/kg, 7 ¥ ¥Z1.25~2)
mg/kg, 4 X122.5~40mg/kg BOKSRFO M4k
AT L TB SN B85 X —F — B X URTHaiR,
Table 5 CRL72, VHFBLUA X TOD Cmax i35
BIZHBIL THINL 7225, Z v b TIZ408 X U80mg/kg
B 585 T O Cmax i320mg/kg 5D 2 Fhil.3
EBLU2.3MED/INCT Exh o7z, AUCIRWTHh
BB THRERIIZIZEAIL THEML, t,.)
7 v b EBREIZIZ—EOESE SN, ROHEMRIL,
v b 113.1~17.6%, V¥ ¥ [ 42.5~46.6%, 1 X :
41.3~52.0% L %Y, BRSEBTIRIZ—ETho1,

6. SHEEBMICB T HENENRE

PEZ v P BLUA X TOMBETIBE > RAEY L |
&L TFiglic, ZOROEEBNFEH T A-F%
Table 6 2R L7, 4 H, 2IHB L U688 7 v b
CFDN #100mg/kg # O 58 D Cmax i3 Z h ¥ h,
23.3ug/ml, 3.64ug/ml, 5.40ug/ml T, 4 BEZ v}
TELLEEEZTL, t i3 688 TL.0RRICHL, 4

Table 5 . Dose-proportionality of CFDN in rats, rabbits and dogs after oral doses

Pharmacokinetic parameters

Urinary excretion

Animal dﬁﬁ;) . 0~24h
max tie AUGCo-o (% of dose)
(ng/ml) h (ug+h/ml)
25 0.43 1.13 1.12 15.7£15
5 0.61 1.48 1.84 13.1+14
Rat (n=7~10) 10 1.13 1.30 3.12 176+1.8
20 2.00 1.68 6.79 155109
40 2.55 2.19 12.44 16.2+1.2
80 4.66 2.40 21.67 14611
1.25 0.25+0.06 1.59+0.22 0.78+ 0.23 46.2+4.1
2.5 0.61+0.09 1.25+0.09 1.84+ 0.32 43.3+£6.2
Rabbit (n=5) 5 1.29+0.14 1.16+0.14 383+ 021 425132
10 1.86£0.25 1.43+0.14 6.30+ 0.57 46.6+5.7
20 5.281+0.19 1.11+0.07 1450+ 0.59 45.8+3.2
2.5 7.93+0.42 4.95+0.68 689+ 8.2 43.8+29
5 15.1+0.25 3.31+0.19 131.7+ 6.0 44.4+23
Dog (n=5) 10 28.8+2.90 3.81+0.09 272.7+ 21.7 51.8+3.4
20 40.9%2.55 3.751+0.06 403.4+ 16.3 41.3+39
40 93.6+11.8 3.97+0.15 1032.1+1875 52.0+5.5

Mean*SE
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HEsTi33. 7805, 2B TI32. 1B L, HIEF v +
TREHERD, AUC bERZCINL 72, 3BErER
Mm% 3 iz, CFDN%20mg/kg O 5% D Cmax
1132 .5pg/ml T, BADAT 5ug/ml & DKL, BRIER
HEBRARL DELSHRB L2, t,,134. 15B TR
D4, 06858 & IR & 78 > 72

7. HILENBRE

5y NEEE R, in situ loop HEIZ & D RILERL
»~J-FiE#% Table 712R L7z, CFDN% &#H{LE
loop (ZHEAT 3EEME & TORPHEME L, B 10.4%, /)

100 4

80 3 Rat (100mg/kg)

60

20

10 4 4 days old
87
6 -

Plasma concentration (zg/ml)

21 days old

6 weeks old

eI 7.8%, FER 0 20.7%, TE8 1 5.0%, KE5 1 7.6%
<HY, T LTNERHMTHRINE N7eH KRBT H/IME
P iZEABECBRNE R, BhoIF A RIS
nizmotz, CEDNZ/INBHERICEAK, BREICEE
BERRIE L & & DEKEEIZ4BFETH -T2,

CFDNOD3TCIe 81 3 MILERNBYHTOREL %
Fig2iZ R LTz, B, INBREWH T 6 BFfIE T ©80%
LEDSBEL, HEBHWEETH >, BB L UKE
COBERIIEFNZNII%, 35%THHEFITRET
Ho1z,

100
80

60

Dog (20mg/kg)

N

40

20 1

Adult (9 months-2 years old)

3 weeks old

0.8 1 0.8 7
0.6 0.6
0.4 0.4
2 4 6 24h 2 4 6 8 24h
Fig. 1. Mean (£SE) plasma levels of CFDN in rats and dogs of various ages after oral dose.
Table 6 . Pharmacokinetic parameters of CFDN in rats and dogs of various ages after oral dose
. Dose Cmax Tmax t,. AUCo-w
A 0
nimal - (g/ke) Age " (ug/m) (h) (b) (ug-h/ml)
4 days 4 23.3 6.0 3.78 294.4
Rat 100 21 days 4 3.64 6.0 291 50.1
6 weeks 4 5.40 1.0 1.90 17.9
3 weeks 6 32.5+1.61 5.0£0.5 4.15%0.16 347.2%23.0
Dog 20 Adult
(9 months-2years) 5 475+538 4.0+0.0 4064031  4822%419

Mean=* SE
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8. EMERBWOBRE

Sy b, 9 ¥, £ X2 CFDN%20mg/kg #O% 5%
DMk, R, Bit#ED TLC-bioautography ¥ Fig.3
IZ, £ MiZ CFDN%100mg ZOK 5% D M4, REED
Zh % FigdlZRL 71z, OTFHORBIZLRENRBETDH
2% CFDNOMIEF D A0 S h, FiEEEE =~ RH
WiIED o712,

9. M (M4%) EOEESE

Table 8iZ in vitro 8 & U in vivo TD CFDNDEL
R EAE I & 5 M1F (0%%) EEFEEEER LI In
vitro W B> T CFDN (30ug/ml) 3 &EHWMEIcx L

Table 7. Absorption site of CFDN in gastrointestinal
(GI) tracts of rats

Mean urinary recovery*

GI tract (% of dose)
Stomach 0.4+0.1
upper 78+1.6

Small intestine middle 20.7x24
lower 50x12

Large intestine 76x1.6

Mean=*SE (n=6)

* Urine was collected for 3 h after injection
of CFDN (5mg/1ml/GI tract).

L \_ . Nx
& AN NN
z T N ™~
z ~ \, 'Y
T 50| N ‘\
& AN N
z r AN v
£ | ~
N
L N
N
L \\
0 1 1 I 71,1 ,
2 4 6 2
Time (h)
ig. 2. Stability of CFDN in gastro-intestinal con-

Fi

tents of rats.

X stomach O intestine (upper) @ intestine (middle)

A intestine (lower) 0O caecum ® large intestine

CFIX L i3ZABEHEEL, BAFRIIE b 173.1%, 4
X :92.8%, 7V ¥ 160.2%, 7v F :89.6%, T VR
76.8%, 4%HSA :76.8% T, Wi DO EIWETY
CCL, CEX 8XU'AMPC L W BWEE Ko7,

In vivo TOEESRRRET 579, CFDN%2E p iz
1003 & U200mg O SR O MERRIEIC DL TREL
o E®?2, 4, 6RHBEOMBETCOEER
74.6~79.6% %~ L, in vitro TOFEESER L IZIZEKED
BEE»nBonr,

10, HEHPLENE

CFDN®D37°Cic BF 2 M4k, WBErEYA—bBIV
ALB®K, BERPTOLREN % Table 9 ZRL 72,
CFDNiZ7 v b I%E, FFREY A —FBIUALBE,
ALBRFT T3 4 BFEEB T L80%ULDEERETL,
BETH-725, 7y PBEBLUMEEY 2A— T
BERIIZFNZEN52%, 8% TRRTREETH >, [
BRCRRET L7z CCL IZ, BEL K IAEE T, 4BM%omeE
BIUBERETY 2 — P TORFRIZOBUT TH-
AN

m. ®

CFDNOFREREIZDWT, YR, Ty k, 74%
B L U4 X 2Hw CFIX, CCL, CEX 8 & U AMPC %%t
AL U THEBRETL 72,

CFDN %20mg/kg & 0% 5 % o 1 5 % & 0 Cmax
(pg/ml) ¥~ X :1.59, v b :2.00, v4¥:
5.28, 1 X :40.9, AUC (ug-h/ml) X @# 2.3,
6.8, 14.5, 403.4TEIMEIC L D K& RERSBEHOHN,
REPNZ EHR LTz, BRIRAIIRS5BFD AUC ted 5 kD
TeREORINERIZ, vV R 113.1%, v b :117.0%, ¥
Y¥ 142.2%, 41X 170.5%THD, ZhoDEMA»S
FEOBRINKIIRENWIEEBIFE R B Z L 0BASDE
ofce Ty (BERD) 1, =7 2:0.39, 59 b 168
THF 111, 41X 13.75Thotz, MF BT,
CFDN @ 7 v Mz 817 % Cmax i3 X H D #91/3~1/4,
AUC i3#91/2~1/5TH b 1B <, W%k CFIX ikRWT
B o7, 74 ¥ TD Cmax i3 CCL 8L U CEX &V B
»ofeds, CFIX, AMPC & D #1.5~ 3fE& <, 41 XK
BT, CFIX IR W THV Cmax L G2 RL

720

CFDNiF & L TR HEM & h, [BH~OHEMIZED
ThiLl, BHMETH -2, SEMTORDHERRR,
VTR :9.8%, 7y b 15.5%, 7Y F [ 45.8%, 1 % :
41.3% T, MFBE LR A CEVLERERERL
foo & MICEROKRE L 7280 R b kMR 13 #930%9TH
D, MEORRKIZS v b £ 4 ¥, £ ROBETH
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P

FHEIOBHRMBEEIZ DL T, " HFBLUA X TR
FLZ0S, VY ¥ TIREREEE - REEFWIC LD,
AXTREE UTRERGRBIC L DR s h, LicHs
L7z CFIXP L LB 2 &, FENZ, 74 ¥ TREAZE W
DEENBVI &, 4 X TRAEBRIAHEED 5t
IEBBFSND, £ M EESOEEBY TOMB AR &
CFIX LT 2 L, WTFhOEWTY CFIX O H s
FRTHY, MBEOREEFHI A CRBETHS 2
EdS, HEREOHEIIEHEMEIEOMEICHKS L -

AMRKEVBEEL SN,

CFDNOFEFENBEL 7 v b B LUV F o0
BELTHN, MBYTEOASMFBEL DEHE
BL, UT, s> 0sEORE 257, FEIORESE
PRIREE I OTHRA Lt x, RIFE~ECHRB L1223, Zhid
BIRoME < MAPBELHEML 20 2 &, MEBEHEEE
MHCCL, CEX W BwIZticisbnEzoNT,

CFDNOAEBHEEE.RZ v b, V¥ ¥, 4 XTRETL
refER, AUC i35 BICLEAI L THEML, RegeR iz
BIZ—EOEERT I En s, BORNMEIZARCIZIZ

Front
Origin
CFDN plasma urine  bile plasma urine bile plasma urine bile
standard 2h 36h 0-3h 2h 3-6h 0-6 h 4h 3-6h 0-6 h
Rat Rabbit Dog

TLC plate : Rp-8 F254S (Merck)

Solvent : 5%KCl-dioxane-

Test organism : P.stuarti
P.stuartii

formic acid (5:1: 1)
ATCC 43664 (plasma, bile)
ATCC 43665 (urine)

Fig. 3. TLC-bioautograms of plasma, urine and bile samples of rats, rabbits and dogs after oral dose of

CFDN at 20 mg/kg.

Front

Origin

CFDN
standard

4h 6h

plasma

6-8h

urine

CFDN 10-12h

standard

2-4h

The same conditions as in Fig. 3

Fig. 4. TLC-bioautograms of plasma and urine of human after oral dose of CFDN at 100 mg.
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Table 8 . Serum(plasma) protein binding of CFDN
(1) In vitro
Binding (%)
Antibiotic*
Human Dog Rabbit Rat Mouse 4% HSA

CFDN 731+22 92.8%+0.2 60.2+1.6 89.61+0.6 76.81+0.9 76.81+0.4
CFIX 70.2+0.4 92.8+0.8 51.9+27 85.8+1.0 72.5+3.1 81.5%1.0
CCL 39.7+0.3 21.7+23 23.1+21 43.8+2.3 37.8+1.7 33.2%25
CEX 28.0+3.4 17.8+4.1 5.7+1.0 17.2+1.0 8.0+2.3 23.0£15
AMPC 245+1.2 33.6+0.9 20.1+3.3 179128 15.8+2.2 10.6+0.5

* Concentration : 30ug/ml, serum : 90%

(2) In vivo (plasma obtained from human given CFDN orally)

Mean=*SE (n=3~12)

Time after dosing (h)
Dose(mg)
2 4 6
Total concentration(uxg/ml) 0.63+0.11 1.10+0.13 0.63+0.07
100 Unbound concentration(xg/ml) 0.16+0.03 0.24+0.03 0.16+0.02
Binding ratio(%) 75.3£1.5 78.6+0.90 746+24
Total concentration(zg/ml) 0.97+0.15 1.59+0.21 1.02£0.20
200 Unbound concentration(zg/ml) 0.20%+0.03 0.33£0.05 0.23+0.04
Binding ratio(%) 789+t1.6 79.6+1.1 771+1.7

Table 9 . Stability of CFDN in rat plasma, tissue homogenates and artificial

digestive juice at 37°C

Mean*SE (n=6)

Residual activity(%)

. Specimen

Antibiotic () : Conc.(ug/ml) ] ) Z "
plasma (10) 100 92 100 99

liver* (10) 100 82 84 90

CFDN kidney* (10) 100 85 76 52
lung* (10) 100 87 78 68

gastric juice(pH1.2) (1,000) 100 97 96 80

intestinal juice (pH7.5) (1,000) 100 97 96 83

plasma(10) 100 76 57 29

CCL liver* (10) 100 48 45 38
kidney™ (10) 100 71 52 34

lung* (10) 100 66 44 22

* 3096 homogenate
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HRTsbDEEZ oIz,

YESY ERPEY TCORFOMTBEET Y bB &
VA XTRAN L, v N TREEESY (4 BLU21H
) 13 CIPBE OSSR iz, 4 X TOIMF
BEZGER (3:88) TEHERL, moEsizRE
BTh-olz, —MCHEBYITIE, BRENKEETH
D, HNERIERBEL DS, SHEREPKEL
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MBI E N, HILETHTORN SN, MNEPE%
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PHARMACOKINETICS OF CEFDINIR, A NEW ORAL CEPHALOSPORIN,
IN EXPERIMENTAL ANIMALS

Hirosui SakaMoto, TosHiHARU Hirose*, Suoji NAKAMOTO*

Kazuo HaTtano and YasuHirRo MINE
New Drug research Laboratories* and Product Development Laboratories,
Fujisawa Pharmaceutical Co., Ltd.
2-1-6 Kashima, Yodogawa-ku, Osaka 532, Japan

SHoco KuwaHARA
Department of Microbiology, School of Medicine, Toho University, Tokyo

We studied the pharmacokinetics of cefdinir (CFDN), a new oral cephalosporin, in experimental animals.
The oral absorption of CFDN differed among animal species, and the bioavailability was 13.1% in mice,
17.0% in rats, 42.2% in rabbits and 70.5% in dogs. These findings showed that the availability was greater
in larger animals.

The peak plasma levels (Cmex) of CFDN after oral dosing with 20 mg/kg were 1.59 in mice, 2.00 in rats,
5.28 in rabbits and 40.9 xg/ml in dogs, and the plasma half-lives were 0.39, 1.68, 1.11 and 3.75 h in these
species. In rats, the Cpax of CFDN was lowest, compared with that of all the reference drugs:cefixime (CFIX),
cefaclor (CCL), cephalexin (CEX) and amoxicillin (AMPC), and was higher than CFIX and AMPC in rabbits.
The plasma levels of CFDN in dogs were high and prolonged like CFIX. The tissue levels of CFDN in rats
and rabbits after oral dosing were highest in the kidney, followed in descending order by the plasma, liver,
lung, heart and spleen. The 24 h urinary excretion rates of CFDN were 9.8% in mice, 15.5% in rats, 45.8%
in rabbits and 41.3% in dogs. The biliary excretion rates of the drug were extremely low in rats, rabbits and
dogs.

A dose-proportionality study was conducted with oral doses of 2.5 to 80 mg/kg in rats, 1.25 to 20 mg/kg
in rabbits and 2.5 to 40 mg/kg in dogs. The AUCs were linearly proportional to the doses and the urinary
recovery was almost constant in these species. These findings suggest that the absorption of CFDN was
roughly dose-dependent.

The plasma levels of CFDN after oral dosing to 4 and 21 day old rats were higher and more prolonged than
those in adult rats. In 3 week old dogs, plasma levels of CFDN were somewhat lower than those in adults.
These data seem to be related to renal function and the extracellular water volume in young animals.

CFDN was mainly absorbed from the middle part of the intestine in rats, and the absorption rate was
slower than that of CFIX and CEX. It was found that CFDN was inactivated in the lower intestine of rats.

No antimicrobially active metabolites except unchanged CFDN were observed in the plasma, urine or bile
samples. The binding of CFDN to serum proteins was 76.8% in mice, 89.6% in rats, 60.2% in rabbits, 92.8%
in dogs and 73.1% in man, which was similar to that of CFIX.



