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FLWEOL770AK) v, Cefixime (CFIX)
DEEREYIC BT L ENBEIC DN T

RE 6 LERE £ HL
BRI G THHA S - hRIFRRT

LREET -BH % ZFREE
RARFEFBHEDFEZ

Cefixime (CFIX) #7 v FBX UM 2 2@FOHES5 L, WIT - HEftic D> T Cefaclor, Cephalexin
$ £ U Amoxicillin & FLERRET L 72,

CFIX o i+ BE A L D& <R L, HEAMOEEMIE 7y b T2.2088, 1 X T136.93FHE
EELSFRENTH 70 7 v MABWEE AN s ~SHBRIcE S D&% {, »ORRE
THotz, CFIX &5%24K5M & TORPHEMERZ, 7 FT34.1%, 1 2 T23.4% L HF L D {E»
o718, v NBHPAOBTREFTRS L 221.9% 08t s, 4 XBEHSBHEMEKIZ0.2% T
Cephalexin R ICER ThH - 12, CFIX RO 5% D bioavailability (AUC th) # #Eky & He# L
TROBET Y ’38%, 1 X4T%TH-1z, 7 v MIEOKRS L7 CFIX 13 Cephalexin [k + 18
5 L USRI X L, TIGERE 12 Cephalexin & 0 Bh o 12, KRIRD CFIX 13, #EFHIZTEL
HEECHE L, B, ABSTEITELE S, &524HHE TIoERIc27 3%t < h i, &O
B L UBIRAREEC, BIFER»ZE® onizn, METEECRZTEER Kb o, 7y bBE
VA AR O/E L -omE, K, BH 22w T TLC-bioautography 8 & Uik 7o~ 7 57 4
—TREMERRL LY, IhsEBRFICIRELAETH S CFIX Dangi sz, CFIX ol
EOREAER, AL VEEERL, Eb, 1 XBLUTy FTZRAZN63%, 93%B L U61% L%

1z

FLoBOL770AK) > FHETH 5 Cefixime (CFIX)
i3, fERORZO f-lactam K L R - b EERBL, B 3H#HA
v 7 2 AREHANCICET 3 in vitro B X U in vivo FIEIER &7
FTIEHBREXNTVE Y, KERTR, CFIXD 7y MBLUA R
KB A EBFONE, HICERBE, (#, LEs &8
122\ T, Cefaclor, Cephalexin # & 7¥ Amoxicillin » tb# 3}
LB b~ 5,

ERMBBLUHE
1. A EH

Cefixime (CFIX, %% &), Cefaclor (CCL,
Eli Lilly), Cephalexin (CEX, EliLilly) # & t*
Amoxicillin (AMPC, Beecham) %L 7,

2. XBHY

7v b JCL: SD#%, t#, 6:8%

1% . Beaglef#, I, A& 9~16kg
RORSS L UBILENREERCE VLTI, —HHER
LE:#¥xERwr:,

3. EFBEOHE

AR CFIX #BE1t, E.coli ATCC 39188 %1 E
®, Nutrient agar (18.4g/1#%4K) (Difco) %#8RE
Hetth e LT, SBENT Bacillus subtilis ATCC 6633 % #2
EH, 7TVBEFN)TLE (V2 BF ) YA
1.0%, RYX_T+0.5%, Hx*20.3%, EXKL.0
%) RREHEME L TT 4 AZ7ECEVBEL 72,

4, ER0#KS

ROKREGH, SEANZ0.5% A F Lo —AERT
B BRAREFER L, R5ERE T v b Ti210ml/
kg, 12Tl 2ml/kgtl, BYYF2HLWTEOK
EL7. A XTRERALSR, ¥20ml kx5 2T,
CFIX 0#IRNBSIZ B80T, BE5BRBEEAERT
ABL, 7o PEFIRAIC S mi/kg, 1 R Al IR
0.5ml/kg THA L,

5. M (4F) higrE

MY > 7V 3FEFUR S H—ERRIC T v b T
BRI & D, 4 X TIXAIRERRAR & D SEACERmL 72,
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M R 08 A 1T, MEREE L, METBEIL
7y bBLUA XMETHBL - EER A O bioas-
say S L DBIELR, CCLBERTTCLARELT:
» 2, ik, KL, MECHELTRBE L,

6. E&HFRIRAT

BROKS5HOFHMmE (48) $PiEE I one-compart-
ment open model & & D, B E & O Z 1L id two-
compartment open model® i & O 84 L 72, E#H%¥
#8574 —% —x, FACOM 230/38 digital computer
(Fujitsu) #fEF L, NONLINY 7o/ 74 kD kK®
e

7. HBNBRE

7y b—E3IE LT, &E5&—EREICKEEBIR%
gL CEmL 2, B, B, B, LB L VBB REG
L, SERERTE k&L, ®ELTKkEREL, [
—MHBEICHF o, HBER1gHV9% L5/
—)2 ml ANz, Polytron homogenizer TikE ¥ + A
ZLt, FEY 27— F#10,000xg, 1053 % HE L
L, FEhoERABELTS /—L Kk (2:1) TER
L 7- 48495 % B3> C bioassay (2 & D K72, [E—RFS
OX, 3EDEBREITV. FREFNOERFHLL,
8. MR HE it

7y h—EI0E A Ay, FREECEEL, EARS
%245 £ CREFRIFICH T TRIR L 720 4 213—H85
~6AE, BERSHAHE T —Y AN, PrERH
BICREHAT—TVICEDERRL, EREEDE, &
Rrh A 2 M/15) > BetEE R (pH7.0) TF
HI 7-HZ4E H & bioassay 12X ) K72,

9. HEHHEM

oy h—BEIOIE £ ML, > h/SLE S — L #20mg/
kg BRERHRS L THEEL: 7y hOBEECR) = F L
vFa2—TEBALL, 4 XWXBWTIE, —HILEA
L, XY MLV E Y — 1 25mg/kg BEL, BEEICK
VIFLveFa—TREALL, ERREGH, SRR
EH U THET 2R 72, BHhOREARE L M/15Y
CEEEER (pHT7.0) 2/ER L 4 # H» S bioas-
say IZL Dkoiz,

10, HILERIMAEB L VLEN

7y h—BE5E&%H, CFIX #100mg/kg #1&5
%, 7v bERBTr—YRICAN, BE5%3, 6L
24EFE W RUMBSE 2 &, HILEEE, MME (3FHL
T, NN LE, BE, THeT2), b KB
Uik L7, BHLES L UER—EED M/15) ~BiE
HEHMW PHT7.0) 22 THEY 4 Xt Bl
(10,000xg, 2043) L, 20O LE#AE L L1, K
i, EREBRANGSERAEGL, BEBERTHRLZ, H

LERBTR TORESZRANL 10, HILESTLO
NEM1 g4) 2 mlOEEREMZ THREY 14X
L, #0 1 ml 2 A &® CFIX D200xg/ml K& % hn
Z, 3PCTHEL:, 0, 2, 4, 6BLU2UEMEEKIC
T8 /7—=N4 mEMZ, @06LT, 20LEROER
M4 FE % bioassay THIE L720

11, HLE ARG B & ORI

In situ loop RIS L DERL 720 RL2T v N ZHE
BrFcBEL, B, /MELEE (+ZHEBEH, £10cm),+
(2R, %910ecm), TE (EEEE, #910em), KO
Wim R L TV — 72 ERL -, —86ICD X 18D
7y MERO—EESIRE Lz, V—TRICERDEER
HBH (5 mg/ml) 1 ml #FEAL, &5% 3IBHOR%
FHL 7, MB LSS L BV — 7 iC oW T
BELL 720 BRUGEAE 13/ MG EB D 10cmL — 7% GER L,
EREAKO, 0.5, 1, 2, IV — 7THREELE
ZHRIEL 72, MLEDEERIZ CEX 2L L TiT- 12,
12, B B 18 &R

—HS5EDT Y b EAG, BHEEMOE TR R
BRiCL T 28U, RRRCROFERLZ:, Jheid
Az, BEAALT2RO7 y 2ERESERETLE
EZEL, BFERARA L, T4hbb, —ADF v b
CEEBYVEECR)ZFL o Fa—TEBAL, F2
—70—IE%E MO 7 v OBECEROSOHEECEA
L, EoIHHOBEH RS OBEEIC S —2—1 £
L7z, EREE%, KL UBH2FRL -, mgdE
BiRFTIBHEROBE YR T 210, BECKY
IFV e Fa—TRBEALTHE2M4SCHEL, BT
BRBTERVWELES LTy Mg, CFIX % #%IkK
5L, 2OMmEThiEE»#H -,

13. R#WORE

CFIX # 7 v Fi2100mg/kg 8 £ ' 4 % iZ40mg/kg
BO/5%OR, Biti>wT, TLC-bioautography
1o, EEREWARE L, 72, 7 v MOE, K
BLUVBEHCOWTY, GREEK7Z0 77 4 —
(HPLC) 2 & » TbH#aT L7, TLC bioautography
i, ELrLTyY A5G (Polygram® SilG,
Macherey-Nagel #) # 4 %> ) 7 VB L THL,
M/15) »BEsE& @ (pH7.0) 2 BEGE & L7,
Bioautography @ /- ® O B E & & L T B.subtilis
ATCC 6633 8 & N E.coli ATCC 39188 # H > 7z,
HPLC #1795 72 %, Model ALC/GPC 204%) (Waters
Assoc.), /7 Al LS-410, 4.6mm1.D. x15cm (Hz¥
Y —%) #ERALL, BEIHE LT, MESTIZE,
(0.02M NH,H,PO,-H,PO, (pH 3.2)) : CH,CN
(89 : 11), B4 #7211, (0.01M Na,HPO,-KH,PO,
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(pH7.0)) : CH,CN (80 :20) (= 5mM tetra-n-butyl
ammonium hydrogen sulfate (4N-NaOH TH#Hl) #*
awhn, BT, (0,02 M NH,H.PO,-H,PO, (pH
2.3)): CH,CN (87:13) #Mw, f#ix1.0 ml/min
CHRE L1z, 254nm DRKEIC & DB HY R RE L
tro MIEXZED6% MY 7O VEEEETRY /X7 L1z
Re g, K, B E M5 CBRETEEARL TR
L, #010ul # HPLCIcEA L 72,

14, MFES > 87 EEF

EEEBRBV S L CAOFEMEHL VR IVE—T

(HA83) 04.5mlic, EH® (M/15) v EIEERE
¥, pH7.0) #0.5mlf0 Z, 37°CT 204 incubate L
t2o ZORIGH % Visking tube (8/32) 2 AtL, 1,000
Xg T30~405fE L LT, BARKE S, ZORK
hEAIBE % M/15Y > BE@&E®R (pH7.0) TER

L 7-iEH#eg % A\ C bioassay LES X 2EH L2,
TR &R

1. MmE (%) hRE

CFIX # 7 v M i2100mg/kg &£ 84 X iZ40mg/kg
RO/EL 2EOFMmE (3%) $EE% CCL, CEX
BLUAMPC LB L /- (Fig. 1), £/, CFIX %
7w Miz25mg/kg, 4 Z1210mg/kg, OB L U HRK
WSRO FEHMETEE % Table 1 (2R, 7 v b
12100mg/kg Z#% 585, CFIX 3#&5 1 & ICHES
8 33, 4ug/ml i 7 L, CEX (32.9ug/ml) & [A] %2
B, CCL (19.2ug/ml) B &0 AMPC (18.3ug/ml)
LD EEETLL, 85 1BEURE T, CFIX 35
W MR L, EILY 1 wg/ml LUT 2 7% % 85 10/
®BTH, 3.7ug/ml ThHo 1z, 25mg/kg BOKESRTL

Fig. 1 Mean serum (plasma) concentrations of Cefixime and related antibiotics in rats and dogs
after a single oral dose. @—e . Cefixime (serum); O---O , Cefaclor (plasma);
w— —x, Cephalexin (serum): &---A Amoxicillin (serum)

Vertical bars indicate the standard error. Rat: n=10, Dog: n=5~ 6

(A) Rat: 100 mg kg

Cancentration (ug/ml)

(B) Dog : 40 mg kg

Time (h)

Table 1 Serum levels of CFIX in rats and dogs after oral and intravenous administration
Dose Serum level (ug/ml)at h.  Mean+SE.
Species|Route n
(mg/kg) 0.25 0.5 1 4 6 8 10 12 24

p.o. 25 |10 NT
Rat | po. | 100 {10 NT

147413 237+11
198+1.6 334+17
iv. | 100 |10{3048+83 201.0+7.6 1439+39

232426 140427 62+£10 NT NT NT NT
295415 277434 191421 56409 37406 16+05 NT
700429 318+28 146+10 58408 45+06 NT NT

p.o. 10 |5 NT 64420 185453

Dog | p.o. 40 | 6/ NT 70417 294+4.1

357449 362+10 296424 260+23 NT NT

23105

476439 547+42 499+45416+33 NT 281£26 102+138
Lv. 40 | 5/2204+11.7 1802467 1552469 1342436 1089+59 874459 726443 NT NT

128+3.5

NT: Not tested
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REBEERRS 1BB&CHY, 23.7ug/m 2R L
7o 4 21240mg/kg BOK 58, CFIX 0MmE+EE
i3, 1&50.58 X 01 BE% TIfbH L ARE»EL -
fohs, 2BFRILIREIX, fFIX D ELLECHBL, BE
4 BRI IR BES Jug/ml, 8 BFFHEIT41.6ug/ml,
U B T H10.2ug/ml SR H & N7z, HBANIZVLT
LS5 2HBCREBEICEL, CCL:19.6ug/
ml, CEX:35.1ug/ml, AMPC:22.9ug/m! T &% -
7z, CFIX 10mg/kg & 58 D K& H 1336.2ug/ml %
wL, 7v bOBFELEBKIC, REEMN 4 EITEMLT
b BAEE 1 SEORINC T 5 it 12,
RORSEHOREROFHIME (5) FEE % one
compartment model T L T8 5 17 & f1FR<
7 4 —% —% Table 2 1277, CFIX ORILHEE K
(Ka) i3fF & n/h& <, BRINDHEBLZ %2R L T
LiL, HEHO¥ERIZ, v b T2.208MH, 1 X T
6930 THEA L D E <, AUC b7 v + TiRttFI O

2~5f% A XA TIRTA~SEERVREVEL Lo
o MBMECBLT, R5ER 4 5EML H,
AUC i 2 EoEmE =L, FEMIER < & 2 @R
AHoht, CFIX #EOHKS L BOMmMETERE %
AREROBRNB G LB L ER% Fig. 2
T, BERFOIMEEE % two compartment model
THEAT L 72 EE# 1% /85 £ — % — (Table 2) RO
BEBOZhAHET 5 &, ¥R T v P #ERT
1.68R5fI L v 0, RORERLDVEI o0, 12T
WHABEECL2ER o, BOKSRKO
bioavailability # AUCH THE T 2 &, 7 v b T38
%, 1 XT4T1%TH o712,

2. HBARE

7 v MZ100mg/kg BOHR S L 72RO EBHASNBE
% Table 312=¥, CFIXDHBENBEOE S, B
S>> O>BROET, BRERE, &5 2B
REEEcEL, METEE L RRCRRNE Lo,

Table 2 Pharmacokinetic parameters of CFIX and related antibiotics in rats and dogs
Dose A a B B Ke Ka t4 AUC Cmax Tmax
Species | Drug | Route

(mg/kg) | (ug/ml) (W) (ug/ml) (7)) () ') () (ugh/m) (ug/mD) (h)
p.o. 25 038 051 1.84 111 255 146
CFIX | p.o. 100 0.30 080 229 192 32.0 1.96

L. 100 265 236 164 041 0.84 1.68 510
fat CCL p.o. 100 042 100 164 48 177 046
CEX p.o. 100 041 237 167 83 32.1 0.17
AMPC | po. 100 0.69 354 1.00 39 182  0.84
p.o. 10 015 054 459 402 370 349
CFIX | po. 40 0.10 047 6.93 766 504 442

Dog Lv. 40 141 352 165 0.0 0.9 6.66 1,630
CCL p.o. 40 035 090 1.96 109 21.1 1.71
CEX p.o. 40 035 106 1.98 176 35.6 157
AMPC| p.o. 40 047 1.20 147 89 229 128

Analysis for oral dose: One-compartment open model: C =‘§‘;;% (e -Kat_, —Ket)’ where C is the mean serum

(plasma) level, Ka and Ke are first-order absorption and elimination rate constants, respectively. Do is the
fictive serum (plasma) level at t=0. t}5:biological half-life, 0.693/Ke, AUC: area under the curve from t=0 to
infinity, Cmax: peak serum (plasma) level, Tmax: the time at which Cmax occurs.

Analysis for i.v. injection: Two-compartment open model: C = Ae™at + Be B, where C is the mean serum level;
a and g are the first-order rate constants in the distribution and elimination phases, respectively. A and B are
the coefficients of exponential terms « and g, respectively. t': biological half-life, 0.693/4.
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HEAE, WITh k5% IBECREE~ECEL,
B, FRBERE <, S TREL 2 BEMToR
BENKE o788, CFIX BHBHHIZCHHL
T

3. Rkt

7y FBLUA 2 CFIX #8008 L UEIRNZS
%2405 £ TORPHEN %2 0K & Le# L 7 (Table
4)e 7 v Mz CFIX %2255 X 1100mg/kg O 5%
DORPHMEIZ Zh Z059.38 L 34.1% %=L, 100
mg/kg & 5RO HEM K & SHHEH| & He# 4 2 &, CCL:
40.4%, CEX:77.3%, AMPC:48.6% £ h{EL T &
o120 MEBHITIIKES 5% 6 BRILRICHE <
2010 L, CFIX TRES5H% 6 ~UBMTHE W
MEAR L7, 4 Xi240mg/kg & O 58 0 HF it 35
it, CFIX:23.4%, CCL:42.8%, CEX:58.1%,
AMPC:36.5% %%, CFIX “BEbHIELETH-1:, 7
Y FBEUA ZIIBWT, BSROBIMCHEY, Rk
WEIET T2 ERBED SN, 72, CFIX %%
ARS8, 7 v hTT74.5%, 1 X TT12.3% & mEICR
iz Pt X 7z,

4. REHHEM

7y MBEUA 2B A EHFHEME % Table 5
RS, 7 v MiZ100mg/kg RO 5 %240 £ T
CFIX 1321.9%»3 B chic HEft S, fli&) & O LRI 8

WTIRLBETH- T, 7v MHERO CFIX DE
HOoHEMRIX30.2% %2R L7, 4 X281} 5 CFIX D
ABH gkt R130.23% T, CEX 00.19% L REETH
)

5. HILBERS B L ULES

CFIX %7 v hic100mg/kg F O 5%, HILEANT
DR e BIFIEEE D fi % Table 6 10T, 5 3
B, MILBERICT33%BREL, T (28.1
%), B (20.2%) OLESE» o, &5 6 FFEE
T, 68.7% N IEILERICEEL, KEBAIHBEBN
(52.4%) LT, BE5UEE T, HILERIC
21 8% EAEL, EP227.3%, RAIT16.4% ki &
i, CFIXi, B, NBREDF TRLET,
37°C, UBETHRIN%IBRIEL Y, BBBE LUK
BTRARET, FNFN50%5 & F0%KIEL T
(Fig. 3)o LD Z Em 5, CFIX O#{LEL S DK
I (HE <, KIRINO CFIX B & IEH I =
1: CFIX i3, BB THHELBECBBL, BB B L
UABATRESH, —Hi3gEhcHtsng 2 LosEf
Sk ot

6. HILEBRIEDAL B & VRIGEE

Z v MEEE & B i situloop %12 & D CFIX 0%
IER B & ORIGEE % CEX 2B & L TR L 74
FrzhZhFig. 4 BLU510% 7, CFIX %5 mg/

Fig.2 Mean serum concentrations of CFIX in rats and dogs after a single oral dose or intravenous injection.
Points indicate observed serum concentrations; lines indicate regression serum concentration.

(A) Rat : 100 mg/kg

Concentration (xg/ml)
oo
(=]
ol
o
(=]
/

Rat: n=10,Dog : n=5~6

(B) Dog : 40 mg/kg
400

[
2004
%\\n\ Lv.
100L —
80F T
S0t i e \'\u
40F p.o. I\,_\
- I I
201
SE AUCpo._ -
s E I AUC iv.
g |
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1L
C 1 1 1 J
2 4 6 8 10 12
Time (h)
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Table 3 Tissue distribution of CFIX and related antibiotics in rats after oral administration of 100 mg/kg

Tissue or serum (plasma) levels, mean+ S.E.(zg/g or ml) (n=3x3)

Antibiotic Time (h)

Liver Kidneys Lungs Heart Spleen  Serum or plasma
1 10.1+18 160423 47+08 46109 14+03 334+17
CFIX 2 136+1.0 2364456 10.8+2.7 70+19 3.2+06 29.3+15
4 11440.2 175+13 84+17 6.1+1.7 35407 21.7+34
1 19.6+0.6 50.6+6.7 6.0+13 26405 58+1.3 144+1.0*
Cefaclor 2 144421 320+18 41406 19404 3.7405 9.2+04*
4 78+14 16.7£1.6 17401 1.0+02 1.7+0.4 42+03*
1 80.1+99 102.0+16.9 78+14 32+16 86+23 19.7+£09
Cephalexin 2 55.4+4.1 69.3+2.2 53403 1.6+05 55404 133+17
4 405+21 55.2+2.7 22+1.1 05+05 33+12 72408
1 824473 91.7+2.5 6.9+0.5 35403 9.7+05 183+1.3
Amoxicillin 2 85.0+6.6 81.4+89 54402 2.7+£02 111+11 86+1.0
4 358+5.1 39.0+4.6 26403 1.0+02 59+0.1 3.6+0.6

Table 4 Urinary recovery of CFIX and related antibiotics in rats and dogs

Dose Recovery (% of dose), Mean+S.E.
Species Drug Route n
(mg/kg) 0~3h 3~6h 6~24h 0~24h

CFIX p.o. 25 16 41.3+3.6* 179420 59.3+4.4

Rat p.o. 100 10 23.7+1.1* 104425 34.1+2.7
Lv. 100 10 64.5+2.5 6.0+1.1 4.0+09 745+21

CCL p.o. 100 10 39.9+1.3* 0.5+02 404+12

CEX p.o. 100 10 73.4+2.3* 39407 77.3£25

AMPC p.o. 100 10 45.6+2.3* 3.0+04 486+23

8.0+21 52+2.0 183+3.2 314£25
Dog p.o. 40 6.5+0.7 6.1+£09 10.9+1.0 234+14
Lv. 40 40.1+29 13.0+1.0 192419 723141

CFIX p.o. 10 5
6
5
CCL p.o. 40 5 248+3.1 1565+17 26407 42.8+31
5
5

CEX p.o. 40 326129 192421 6.4+1.0 58.1+32
AMPC p.o. 40 29.0+22 54+10 20404 36.5+2.9

*: 0~6h
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loop HEA 3 Befdl £ TORBHME L, F (1.3%),

NG EE (8.2%), 5 (13.8%), T& (0.6%), K
1% (1.0%) THYH, CFIX 3F: L TMBESEHE LV
hETRINE iz, CEX & AEA2/NE LSS L v
HTRIREnton, RINEICFIX XD &L, 2h7
h41.5% B & U51.3% R gt < 7z, BINED &
b ENERER IR R A, R &
EL, HILE» S OWHEREXEH L 72, CFIX O

S OFFAIE3. 78R, CEX Tik1.6Bf %27 L,
CFIX OURIHEE i CEX O#I1/28E TH - 12,

7. BB R R

v Mz CFIX #100mg/kg #O#% 5%, RE L UH

AR 25E, 2485RRP1221.5% (it
Pt 0 21.9%), BEA =2 —VEEAVLT Y M T
BrRP P E34.1% L D {EVEZRL 72 (Table

7)o BIRNESEFCBLTY, BEL =2 — VAT

Table 5 Biliary recovery of CFIX and related antibiotics in rats and dogs
Species Drug . Dose . Recovery (% of dose), Mean+S.E.
(mg/kg) 0~3h 3~6h 6~24h 0~24h
b p.o. 100 10 6.3+1.2 10.0+2.4 5.5+0.4 219+27
Lv. 100 10 27.8+2.1 20403 0.4+0.1 30.2+23
Rat CCL p.o. 100 10 4.5+0.4 1.0+£0.2 0.5+0.1 5.9+0.4
CEX p.o. 100 10 4.0+0.7 56+2.1 3.7+£09 13.3+2.7
AMPC p.o. 100 10 3.4+09 0.9+0.2 0.5+0.1 47+11
CFIX p.o. 40 3 - 0.03+0.01 0.2+0.1 0.23+£0.13
bog CEX p.o. 40 3 = 0.01+0.01 0.18+0.13 0.19+0.13
Table 6 Recovery of CFIX from gastro-intestinal tract, feces and urine
in rats after a single oral dose of 100 mg/kg
Rat ; SD strain, male, n=5
Recovery % for
0~3 0~6 0~24 hrs
Stomach 202 +2.74 2.79+1.87 1.05+0.64
Small intestine upper 4.41+0.87 0.90+0.45 0.1440.03
middle 6.11+1.03 2.23+0.72 0.32+0.07
lower 281 +2.97 8.68+3.89 0.54+0.25
Cecum 143 +£4.83 524 +791 144 +217
Large intestine 0.13+0.13 1.66+1.10 540+1.38
" Total in gastro-intestinal tract 733 +4.07 687 £506 218 +418
Feces - - 273 £6.41
Urine 6.45+0.63 110 +1.87 164 +1.50
Total recovery 79.7 +4.38 79.7 +£4.26 65.6 +7.17




164 CHEMOTHERAPY

DEC. 1985

Fig.3 Stability of CFIX in contents of gastro-

intestinal tract of rat

CFIX : 200 pg/ml: 1 vol.

30% homogenate of gastro-intestinal tract: 1 vol.
: stomach

: small intestine (upper)

: small intestine (middle)

: small intestine (lower)

—

: cecum
: large intestine

mOeOD x

%

Residual

T T T T T " T

2 4 6 8 10 24
Incubation time (h)

L7y b TORDHEMEIL, 57.6% (BB
30.2%) £xD, Aza—VEBEKLTY b TORH
EIUNET4.5% & VIERTH o7, SO &, BEHFI
ft s CFIX 0—HRBUBE L VBN 2 2
iR, &5, =207 v MR, BH%
EEENLTHOS v MicEE, BB & CRPHEE
R L7, Fig.6cmT &5, CFX&55 v b
DB 3T TH 515, R1C23.5% vk &
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TuRLTy MEEERTERIS A, Ri26.0%, Bit
123.5%MHEt &, &2 TEBR, BHEERZEDR
519.5%1, BRI LB ZE&ERLT,

CFIX OB EER, KHOMETREOFRSHT ¥
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Fig.4 Absorption sites of CFIX and CEX in rat
gastro-intestinal tract (n=5)

Dose : 5 mg/loop
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Fig.5 Elimination of CFIX and CEX in rat
jejunum in situ

Jejunum : 10 cm length (n=3)

CFIX , CEX : 5 mg/jejunum

100

20+

% Remained in jejunum
|

Time (h)

8. RB#MORE

79 MBIUA X CFIX 28OKE5RDR, BH
B1& D TLC-bioautogram % Fig. 8 7R T, WThOD
BRiEiCH, CFIX K4 2BuIHEEE:2TTREY
WRDEhoT, 7y bROKRSHROME, K, B
K DWW T HPLC b 1T - 7243, EHKEw O MiE,
R, BHO7u= b 5L REEDZNELET S
L, B RKBE, CFIXOE -7 DAMNEBRE
h, R#EYLHEAasnszIE— 713D ST
(Fig.9),
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Table 8 (CEHEEMOME S > /37 £ DREEF % R
WEE TR ERETT, CFIXDOL MIFES > /¢
7 L DFEER, FEEMET10.2~72.0%, 3> € —7
T62.9~66.1% % = L, CCL:47.0%, CEX:23.7
%, AMPC:37.6% & VEEThH-o 1, &7, CFIX
DEYIME S > /37 L OREE BRI L V&L, FC
12 TR 8% ERbAVEEELRLI,

% 3

Cefixime (CFIX) 27 v PBLUA X ICREOKEGL
fo b 2O M EE O pattern &, CCL, CEX 5 & U
AMPC L i3BAo 0 iCHHE S 2, $4b 5, WNEAILLH

&L T, CFIXOmPBEIH THRENT, 72,
AUCIEZ v F THBED 2~5f%, 1 X Tk 4~8fF
CET 5, — 4, #O85% CFIX 024 R kit
K, 7v FT34.1%, 1 XT23.4%T, MEHLDIE
RTHb, 2D L5, CFIX BEORINEIC L hh
boTEOMTEE##RFL, MR LR 2885 R
L1z, FEIOMAPEEC B2 20 L5 2858, 0F
EORGAENHEBNERTH L L, BLUBORMEE
THRRENE Z LYk ECBAT S L E25N0 5,
7y FBEIUA B A CFIXOMFBENEZS
SHEMEEL, REEN4FBMLTH, ESRE
T#1.31%, AUC TRL.7~1.9fZDEM T E kv o
fro £1:, ROFEMERET L2 06, KEIDHEL

Table 7 Enterohepatic circulation of CFIX in rats after oral and intravenous
administration of 100 mg/kg
— conventional excretion method —
Recovery in 24 h (% of dose)
Route Bile duct
Urine Bile
not cannulated 341427
oral
cannulated 21.5+21 219+2.7
not cannulated 74.5+2.1
intravenous
cannulated 57.6+4.8 302+23

Fig.6 Enterohepatic circulation of CFIX in rats

—connected model method—

Oral dose (100mg/kg)

Connected
bile duct
via tube

Bile ~#~
(3.5+0.3%)

Urine
(23.5+2.8%)

Urine
(6.0 +0.8%)

(); Recovery, %, Mean+S.E. (n=5)

Mean+S.E. (n=5~10)

Fig. 7 Serum levels of CFIX in rats with cannulated
bile duct after intravenous injection of 100

mg/kg
4001
2004 a\g\ Mean+SE. (n=>5)
o Cannulated (t% : 1.3h)
100 o o Not cannulated (t% : 1.5h)

Serum level (ug/ml)
3

Time (h)
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Fig.8 TLC-bioautograms of urine and bile samples
of rats and dogs after oral administration

Dose : Rat: 100mg/kg
Dog: 40mg/kg

TLC plate : Silica gel G treated with 4% silicone oil
Solvent : M/15 phosphate buffer (pH 7.0)

Bile Urine  Bile
3~6h 0~6h '3~6h
Rat
(B) Test organism : B. subtilis ATCC 6633

CFIX Urine Bile
Standard 3~6h 3~6h
(100g/ml)

Dog

A) Test organism : E. coli ATCC 39188

Urine
3~6h
Dog

Urine
0~6h

BRI 1, BRRKROFEEN TR S S, CFIX %
BOB L UEIRAESHD AUC b 53K 72BN 1L,
Sy hT38%, 41 XT4I%T, CCLB XUV CEXDH
80%° & D EWRINE TH -7z, CFIX i3, CEX L[
BEL L TUMEES (+Z18) &L U0HE (25 »

SRR S N5, WINEER CEX X g8 Ths &
DHBIL T, Thab b, HEEORETL L D OEPH»
7RI AS, low excretion rate-low availability ¢ — &
rEIOND, £, BRORER, 7y M iZBY S
CFIX OIS TH 2, Thbb, A
13, BB L UHCED TRBEICBITT 225, 20ftto
W (B, OB X O 1< B B SEAIRET 13 L
By, ZhiztL € CRIX i3, XHAIE & &/
EERICHEL R, DORRIITH 2,

CFIX @7 v b fHH e 1321.9% & & b @ W E%
FL, BIFEENEZ oSN, BEH=2—V 2T
725y EERT v bORTHMEL BT S L, &BE
CBWT, BORGRI13%, BIRAESR17%08E
WROBIMABED S5 2 s, Bt sn
AR O—ix, WLENTERINE S, ok
WX h T TEHELECBET200EELoN5, &5
27y b REEENLCERELLERICBLTY, FF
DOIEFFERHEE S Mk o Tz, MEPEE ORI ICA
HOBFERSESET 20hE I %, 7v MCHIRNE
ELUTHNED, BEI=2—-VEETLIEZZ7Y FTOD

Fig.9 High performance liquid chromatograms of rat serum(A), urine(B) and
bile(C) after oral administration of CFIX (100 mg/kg)
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Table 8 Serum protein binding of CFIX and related antibiotics
% bound (Mean+S.E.,, n=3~7)
Conc.
Drug Human
(ug/ml) Dog Rabbit Rat Mouse
Fresh serum Consera

CFIX 5 720+2.6 66.1+3.4 NT NT NT NT

30 702404 62.9+16 92.84+0.8 51.9+2.7 61.1+3.6 436+3.1
CCL 30 NT 47.0+18 21.7+23 231+21 41.0+25 342+4.2
CEX 30 NT 23.7+1.0 178+4.1 5.7+1.0 16.5+1.4 48+0.5
AMPC 30 NT 376+4.4 33.6+0.9 20.1+3.3 181+39 15.2+3.0

MEFREER 7 v b RKELL, BHEROFS G
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L, $7-808% 585 T, bioautography L 1f
HPLC T, R, BHHcER#EMIRL oz n
ZEns, RIS CFIX RERNTEETH S Z
EMHIBRL 7., L L, KB, 7y MBS LUK
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UREH & D HRit & 1 THBINE 5 3R LS TEEL
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PHARMACOKINETICS OF CEFIXIME, A NEW ORAL CEPHALOSPORIN,
IN EXPERIMENTAL ANIMALS

HIROSHI SAKAMOTO, TOSHIHARU HIROSE and YASUHIRO MINE
Central Research Laboratories, Fijisawa Pharmaceutical Co., Ltd.

SACHIKO GOTO, MINORU NISHIDA and SHOGO KUWAHARA
Department of Microbiology, Toho University, School of Medicine

The pharmacokinetics of cefixime (CFIX), a new oral cephalosporin, were investigated in rats and dogs and
compared with those of cefaclor, cephalexin and amoxicillin. Upon oral administration to either rats or dogs,
CFIX produced higher and more sustained serum levels than the reference drugs. The biological half-life of CFIX
was 2.29h in rats and 6.93h in dogs. Although the concentrations of CFIX in rat kidney, liver and spleen were lower
than those of cephalexin and amoxicillin, they were sustained similarly to the serum levels. The 24-hour urinary
and biliary recovery rates of CFIX in rats after oral dosing with 100mg/kg were 34.1 and 21.9%, respectively. The
urinary excretion of CFIX was significantly lower than that of the reference drugs, however the biliary excretion
was higher. In dogs, 23.4 and 0.2% of the given dose of 40mg/kg of CFIX was excreted in the 24-hour urine and
bile, respectively.

Bioavailability of CFIX after oral dosing was 38% in rats and 47% in dogs, as calculated from intravenous data.
CFIX, as well as cephalexin, was mainly absorbed from the upper and middle parts of the small intestine in rats,
but the absorption rate of CFIX was slower than that of cephalexin. The unabsorbed CFIX was inactivated
partially in the cecum and large intestine, and 27.39% of the oral dose was excreted in the 24-hour feces.

Entero-hepatic circulation of CFIX was observed in rats after both oral and intravenous dosing, however, the
circulation process contributed little to the serum levels. The serum, urine and bile samples were examined by
bioautography and high performance liquid chromatography. CFIX was found to be metabolically stable. Binding
of CFIX to serum protein in all species was the highest of the test drugs : 63% for human, 93% for dog, 61% for
rat serum.



