VOL. 41 S—4 Cefozopran DENEE 121

FElt 7 = ARPIEME, cefozopran DEERENYIC B 2 1ENERE

BE/\MB - A &EF- Ll RE-SH T
G TR RBP4 A

RIR, Ty, UHE, A XBIUYNMIIBIT B cefozopran 20 mg/kg ZIER OB S5HD
BEHRENEBICDOWLTRETL 72, 88, 7 AB L UA XIZBWT ceftazidime, cefpirome $ &
cefclidin OFENENE L DL L 1T - 72,

1) Cefozopran BRI 5% O MFIRE R FTEE (AUC) Y VOBEBRLKREL, K
WTA X, vHF, Sy b, UV ADIETH Y, MPFBEA(TY/,)E*V R, v b T0.2~0.3
Befll, V¥ ¥, 4 X, $AVTO.T~1.3RMTH > 7o HIBERICBIT 5 AUC IZERRDFE I
L TEPo T2h8, TV, KERAONL S T2,

RUABEUZ Y MBI KT H 2 0WIHANRSROEEIHH/ ST A — 5 — 3#IRN
RERFERER oI, £z, T ABLUA RIZBI 3 cefozopran DEBNFIFHI /S5 A —
% — & ceftazidime, cefpirome B & U cefclidin @ % HUIZHELL Tuvr 7z,

RN EBE RSEELCBTRLEL, K0T, METHY, MiOBTLEL, i, B
12 A EIERE OBITHSED S ht,

2) Tyb, vHFRBIIHRPNOBITRRIZNZAMPBEICHLTLE6%B LV
6.4 %ThHo 1z,

3) 7 v b granuloma pouch WEEERERE T NOBITEIZMPEE XL TH 80 % T
Hole

4) Cefozopran IZF & L TIRFUWCHEEN (w7 R 185~88%, T v N 74~T76%, w4
¥:89%, 1X:90%, ¥ :i82%), BHPAOHMIISEWIIE» 572 (0.3~1.4%),
Flz, v VABLUA XICBIT B cefozopran DIRFHEMHEIZ ceftazidime, cefpirome B & U
cefclidin D Z 1LIZEERIL T iz,

5) 7 v MZBIF B cefozopran RIEHIRNE S H Ot B L ISR EEHT, R
FROThLPIEREHOZh EREII R, RERSICL2ENEHEEIZD S hxhro T,

6) Cefozopran 25 L 2B 0OMEE B & CRPICITEERBIIZD S e o 12,

N RUR, Ty b, UHF, 4 X, ¥ABLUE FOMBEHICHT B cefozopran DEEES
FIHMEL, WINRD 1L BT THY, cefclidin DFFITIFELLL T 1o,

Key words : cefozopran, ARNBEIRE, EERENY)

Cefozopran i3 Staphylococcus aureus 8 & O v HAEE) BLXUZFotoREIZHERSEH W,
Pseudomonas aeruginosa s ¥ D7 5 LBEEB L U7 5 2. EERENW
LRMEICH L TRILY, NF U ADENRFHEARY b ~ 7 A& Sle . ICR, 1#, 584, #4&E20~25¢g, 7
NEBNERENERTFRERB L 7 2 2K TH 3, v Mid Jcl 1 SD, M, 788, 1A= 190~230g, VY
FHTEYTR, 79 b, UHF, A XBLUYMIBY ¥iX New Zealand White 1, ##, 2~ 3 » A, &
% cefozopran ORMY, AMA, B, PEMIC OV THREY  E|2.0~2.5kg, 1 X IIH ¥ Beagle 1, $EX, M,

LleBiigE x b~ 32, 381, AE0.8~0.9kg, HBVIFKK, HB LV
I. EEBRME s L URBRFE M, 7~12% A &, K E8.0~13 kg, ¥ L i
1. BEREHA cynomolgus, H8 & Ulf, AE2.1~2.9kg Db D%

Cefozopran, cefpirome 8 & U cefclidin i3 & H#
s TEFRSH TER & iz, Ceftazidime (€5 v

Az,
¥, ERKERHEANOEERITHEZBEST 572

*T 532 KRR/ IIX+=4H] 2 T H 17-85
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HIZ, Selye D HFEVIC#¥ LU T, 7 v b granuloma
pouch #1E® L7, £7, HWOEEMNS/2F Y bD
BEHETIC25ml OF[EEAL, ROTREHR &L
T7ob Ml %%E&A Y —7H1 ml % pouch iZ
HEA L 72, Granuloma pouch &% 7HEHD 7 v + %
FEERITHL 7o,

WO L EEKIR 5T 16~18 B0 R 21T
272,

3. EFo®s

EHI D581 20 mg (i) /kg £ L, FIEEDE
K2 BEEBEREKCEREL, <~V A TIE#EIRNS &
UK T (2 mg/ml, 0.1ml/10g{A&E), 7 v b Tid#
BRA B & UEFAM (10 mg/ml, 0.2 ml/100 g A&E), v
+ ¥ TI3EIRM (40 mg/ml, 0.5ml/kg AE), 1 X T
138 RA (50 mg/ml, 0.4 mg/kg AE), YN TIXEF
AR (50 mg/ml, 0.4 ml/kg AE) CZhZThESHL
7z

4. RO

4-1) Mm#f  FRERSEOMERMIC, vV AB L
U7y r TR —7 VEREYT CHRES) - #IR%UIH L,
THFCREIRED, 1 X TREIEEREY, v
TREHEIRE D Zh TP EDANY EFICEIML
foo %) UHIMAIEE B 1B ENTHE.GBE (3000
rpm, 10min) L, %% 5L 72,

4-2) [ESS | EFIESHOFERRMIIC, RIMK3E S
TREMEVESLCH, f, B8LUMERTLL, &
HABREKTHREE, BBEEOIFZE (W/v) O
0.1M V) UEEEEEWH (ph7.0) HIIKxEYF A XL,
% DFE LS B LTS 2 ERIBE ORIZ I AV Tz,

4-3) RI=UR, 7y FBIUFLTREARS
%, BEEBIORF Yy — AR, FRERMAOR % B
WU, "HFBLUA X TIRERAIICTLE S = o
—VEBEAL, BT 5REFERBMNICERL 72,

4-4) BBH v ABLU Ty b TRT—TIVHE:
TC, £$/79FBLUA X Tidsodium pentobar-
bital (Nembutal ; Abbott Labs.) D#ARAIEETIC &
LT T, ThZhBBEL THREECR) 2+ >
Fa—T7EBAL, RHT2HEH2EXAREZOFE
REFEI P BRI L 720

4-5) BEWE . BEIRSHOEREC, v b TR
RIEFEE I, 7 ¥ ¥ T3 sodium pentobarbital FRE:
TT, TNETNKEAERIC L DL /2,

4-6) #BH# : Granuloma pouch ZE® L 727 v
F2BWT, EFRSEOMEREIC, ©—7 VB
TTHRES - #Ik=VIH L TRIML, RINKFELRIC
pouch RRHE 2L 72, BEBRIZELKHHTT

EOAEL, T RErEFEBEAECHLI,

INSOREIZYE, 73— 80°CIXEBRELT
BRI EAIRE 2 BIE L 72,

5. EFBEOHIE

Cefozopran B & UNHEER O B & VIESEHY
IRPNIBE X, Escherichia coli NIH] % 7213 Providen.
cia rettgeri ATCC 9250 *FERE L L, HEWHERE
W54 T]No.6 (HEREE) g/hid~vyarx—%
Kigih (FPHEE) 2 Th ZThHBRAEM L T2 agar
well JRIC & D HIE L f2o MHE & 72 1B HBRIEDES
BERE—BWEOME F I 3REBR TZNZTILER
L EHERFIEIRIC L D B o N RHEMGE, IR,
BEH, BEE B L URBHEBRRETIZ0.1M ) v BE
HHK (pH7.0) THARL HEEERBRICLVESK
roEREdE Y EVT, FNFREH L, AEiLs
cefozopran D EEBRF 125 0.3 ug/ml (Escherichia
coli) BEUHI0.03 ug/ml (Providencia retigeri) T
HD, TEMEH (n=12) 135.8% (E. coli) BX 6.9
% (P. retigeri) TH o7,

6. EHERFHORE

Cefozopran &5 L 7-# M H L VRFEB
% EMRE#Y X TLC-bioautography & & D #BREL
Pro MEEIXIBRDORAY 7 — NV EMZ -1, FELHE
LTHREBALL D%, RTW 1 MEEREGR
(pH5.0) CEEBSR L 72 0%, IZTHEEFIVAR L i
YU AT VT — 1 (Spotfilm ; BEALRK) LICATE
BARy ML, REELE, 7 hr I EBRIKIT
vE=7K (15:8:4:1, v/v) * BB ET5L
Fiz X D ER L 7z, Bioautography I IZRBRE & L
T P. rettgeri ATCC 9250, SHRERFRF#E LT~y aV
¥ —SEREIH % V72,

7. MBEEABEEEOHE

Cefozopran B & U cefclidin MEE A SR IGEL
RAEEERIC L DHFIEL 12, EEIWOMEE 1.96 ml &
ERIER0.04ml 2MNZ, FEFIRKEE % 20 ug/ml
ELT, 37°C, 10 R4 > F 2 _X— b L7z, MSP-
SEHBARKBRE (73 a #HE) L, BONE
(1000Xg, 10min) LT, WK OEKIBEE % agar
well BIC X DHIEL, BaXE2EHL

8. EEENSIERIMENT

Cefozopran 8 & Ut iE 3K ##% 5.1% oD I o 4 5 HEH
% one-compartment open model (¥ X, 7 v )
% 721 two-compartment open model (7% ¥, 1
2, ¥ HTED T, LS DOIERH BNt
7u 775 (MULTD %2RWTEFLI,
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9. EEHNEW T XA —5 —DERIHT

Cefozopran D&Y (20 mg/kg BIRMKRZS) BI O
t + (1000 mg FIRAKRS) BT 24EE (W) X
BINHER N T A — 8 — (¥ T/, B U252
V77> A CLp) (B3 2 ERSH 13, Adolph-De-
drick 5D FESMCEUC T, X7 7 7 Lo X #ic
K&, YT T XA—F—%FhFN Ty rL,

Y=aW®

(Y: T x—=%—, W HAE, a, b:RE) oEER
2749 hEET,

10, HEETERIREAT

ERERDEEERE T Student D t-test I L D
fTo 12,

II. 8 B& B %%

1. MmEEPEE

RUR, Ty b, UHF, A4 XBIFYII cefozo-
pran20 mg/kg #BIRN B SR OMBFRBEHSE *
Fig. 112, E#HE¥EH/$F 2 —% — % Table 1 &R
¥, Cefozopran DI AR T EE (AUC) B L U
mpERE (TY/,) BYLVOBENRHKEL, R
TAX, v9¥, v b, TVADBETH-7:, 25
7V77>A (CLp) BIZ~VABLU Ty hDBHE
(9 ~15ml/min/kg) HMBOEWRE (2~ 4 ml/min/
kg) KHLTKTH> 1. SHAER (V) BEBWE
FIEB(0.20~0.27 1/kg) L TWizds, $hERD V4
RO ZNZHL TR 2fERED o T2, ZR%RBE
LT, $FRICBT 5 cefozopran D AUC(63.3 ug*
h/ml) BEADEHE (112 ug-h/ml) L TEE%:
mL7eds, TV, TRAERAON Mo, TUAB
LVZ9 MBI BETH 5 0IIHRAAKRSE OIS
NER T A — 8 —3FRAR SR OGS £ KER R
»olz, 72, cefozopran DXV AB L UA XX BT
ZEBN¥EM /T A —% — (Table 1) iZ ceftazi-
dime, cefpirome 8 & U cefclidin 2 THEEIL T
Wiz,

2. WEHENBEE

Cefozopran ® ¥ 7 A 12 B} % 20 mg/kg &IRA B
JUBETERE®RET v MBI BBIRNE & VAN
BREZOBBENBEHRB: Fig.2 8L U311, 74
F, 4 ABL U NI BT 28R S51% 15 5, 28F
i &L U6 BEEID Z % Table 2 IR ¥, SEEIC
cefozopran ¥t 5% 15 D OEBNEE 2 LT 5 &,
RUR, 7y M, UHFBIUOHPLVTRBETCREL S,
ReTlsg, i, §F, BoOECHENSBEDOSfH%:
ALl —H, 1 XCBVTH, BTRLEL, X»
T TH - 725, FFEBESHEBELD bEL -,
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Fig.1. Plasma concentrations of cefozopran in

experimental animals after a single intra-
venous administration of 20 mg/kg.

IUVABLUT Y MBI B cefozopran DE T £ 72
BHARAREHOMED B L OIS EHERS 1350k
RS HZOZTh ERE I » o7 (Fig.2 8XU3),

3. BEWETTRE

7y bBLXUPTHFIZBIT S cefozopran 20 mg/kg
BIRNESROMBP~OBITEBEHKE % Table 3
WY, REtRTEE (Cmax) X7 v b TIIRE#%
1240 0.8 ug/ml, 7 ¥ TiHk5#% 1.7 BRI 1.3
pg/ml 2R L1, MBFREECHT 2HETEED
AUC Lt (BB ~OBAITE) 37 v P T4.6%, 7
FTIX6.4%Th-o 72,

4. Granuloma pouch WEREREREETEE

Granuloma pouchfF& 7HEBD 7 v hix B %
cefozopran 20 mg/kg F#IRNESZOME L L VR
WHBEHR * Fig. 412, BEHFEN ST A -5 —%
Table 4 12,

BHHE T cefozopran BE IIEL»IC LA L, BE
#H 1 B RERHEEE (Cmax) 277 L, &R5%&
2 BERELARE T MAR B L D S LIRE TR L 7o,
PR ORI 2.1 BRI T, mAEE T
3 AUCLE (BEHET~OBITE) 3H80%TH -
720
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Table 1. Pharmacokinetic parameters of cefozopran and reference antibiotics
in experimental animals
Parameter® Urinary
. Species tiont
Antibiotic () Route Cmax AUC T/, VD® CLp excroe ion
(ug/mD (ug+h/mD () (/kg) (ml/min/kg) (%)
Mouse (10) iv — 21.8 0.20 0.27 15.3 85.0
(10) sc 49.1 28.6 0.27 0.26 11.7 88.4
Rat (10) iv — 35.5 0.25 0.20 9.4 74.4
(10) im 48.3 39.0 0.40 0.29 8.6 75.6
Cefozopran
Rabbit 3) v - 84.4 0.73 0.21 4.0 88.6
Dog (5) iv - 112 0.88 0.21 3.0 89.7
Young dog(4) iv — 63.4 0.98 0.40 5.3 —
Monkey (4) iv — 174 1.34 0.20 1.9 82.3
Mouse (5) iv - 23.5 0.17 0.18 14.2 77.9
Ceftazidime Dog (5) iv — 105 0.86 0.21 3.2 71.7
Young dog(4) iv - 52.6 0.87 0.43 6.3 —
Cefpirome Mouse (5) iv - 20.1 0.19 0.26 16.6 92.8
Dog (5) iv — 103 0.90 0.22 3.2 82.3
Cefclidin ~ Mouse (5) iv — 25.3 0.19 0.20 13.2 79.0
Dog (5) v — 101 0.87 0.23 3.3 76.3

Antibiotic was administered at a dose of 20 mg/kg intravenously (iv), subcutaneously (sc) or

intramuscularly (im).

® Pharmacokinetic parameters were calculated from the mean levels in plasma by one-compart-
ment open model (mice, rats) or two-compartment open model (other animals).
® Expressed as apparent distribution volumes (for one-compartment open model) and steady

state distribution volumes (for two-compartment open model).
¢ Recovery of antibiotic within the first 8 h after administration in dogs; and within the first 24

h in the other animals.
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Fig. 2. Plasma and tissue concentrations of cefozopran in mice after a single intra-
venous (A) and subcutaneous (B) administration of 20 mg/kg.
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Fig. 3. Plasma and tissue concentrations of cefozopran in rats after a single intravenous
(A) and intramuscular (B) administration of 20 mg/kg.

Table 2. Plasma and tissue concentrations of cefozopran
in rabbits, dogs, and monkeys

Plasma  Concentration (xg/ml or g)* after:
Species or
tissue 1/4h 2h 6h
Plasma 78.3= 6.3 10.5+ 1.8 0.46°
Lung 3.1+ 12.1 7.8+ 1.8 1.3 0.4
Rabbit Liver 11.0+ 0.9 10.7+ 1.8 1.4 £1.0
Kidney 220 =+ 63.1 27.0x 3.1 5.9 +4.0
Spleen 10.6+ 1.0 2.4+ 0.3 0.8 £0.5
Plasma 55.6+ 1.0 12.5+ 1.4 0.65%0.27
Lung 18.1+ 2.5 6.1 0.8 1.0 £0.01
Dog Liver 30.2+ 3.3 10.4+ 2.6 6.3 +1.1
Kidney 76.4+ 12.5 37.0f 5.6 9.0 4.3
Spleen 7.0+ 0.6 2.5+ 0.2 0.7 0.1
Plasma 95.9+ 24.6 22.4+ 5.2 1.2 £0.1
Lung 45.6+ 10.2 9.3+ 3.0 0.6 +=0.03
Monkey Liver 32.4+ 8.4 21.9%x13.6 5.7 £0.7
Kidney 440 +£295 125 =+34.512.9 *1
Spleen 16.1+ 5.2 2.9+ 0.7 0.7 £0.1

Cefozopran was intravenously administered at a dose of
20 mg/kg.

* Expressed as mean = SD (n=3~4).

° n=2.

5. o8 L CHEHFHR1ER

5-1) FREHEME: <o X, Ty b, vHF, X
B LY VIZBIT B cefozopran DR PHEM DRRE %
Table 527" ¥, Cefozopran iZRH NS 1 HEit
2, 5% 8 ERILINICRERT R OKES HHEM X
nize 7 v MRS OE}IFEIC B S cefozopran DR
thERM R IR 5% 8 2w L 24 BRI EE D 80
BUEERD, TTABLUTA X WZBT 5 ceft-
azidime ¥ & U cefclidin DR HEME (Table 1) &
DyEBETH- 7,

5-2) HEHHHEMER v X, Ty b, vHFBL
U4 X2 B 5 cefozopran D B H chHE M D £ aE %
Table 6 iZ7~¥, Cefozopran DfEHFEE IZ VT
DEMEIBLTH, KEHD7 7 LREES LU
7 ABMEICA T 5 MIC % B> Twizds, 281
REH R R I 5 8 D 0.3~1.4 B L {E» o T2,

2B, WTFNOBYREORY B L CHEHHICIE cef-
ozopran DIAEEIZFTRD STz,

6. RERSHOBIN, 576, HEM

Z v MZ cefozopran D 20 mg/kg # 1 H 116, 7 H
MR ESIRA IR 5%, b8 X UEENEE, KRt
PR 2 HE L, FERSHOZNS EHEL 7,

RE#SHOMGB B & CIHESENEEHER L, Fig. 5
WRLIE D2, PIRESHROZhERERTRD SN
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Table 3. Cerebrospinal fluid penetration of cefozopran in rats and rabbits
. Plasma Parameter
Species
(n) or . Tmax Cmax AUC T'/, Penetration
CSF (h)  (ug/m)  (ug-h/mD) (h) ratio(%)®
Rat(8) Plasma — — 35.5 0.25 —
CSF 0.2 0.8 1.64 1.84 4.6
Rabbit(5) Plasma - - 203 2.30 —
CSF 1.7 1.3 13.0 5.63 6.4
Cefozopran was intravenously administered at a dose of 20 mg/kg.
@ CSF: Cerebrospinal fluid.
® Penetration ratio: (AUC in CSF/AUC in plasma) X 100.
100
Table 5. Urinary concentrations and excretion of cefozo-
50 pran in animals
Species Route Period Concentration® Excretion®
- (n) (h) (pg/ml) (%)
£ 10 0-8 43¢ + 82.6 83.9% 9.9
2 Mouse (10) iv 8-24 1.8+ 1.8 1.1+ 1.3
5
8 Total (0-24) 85.0+ 9.7
I
‘E 0-8 468 + 201 87.8% 6.5
8 (20) sc 8-24 1.0 0.9 0.6 0.5
=
S Total (0-24) 88.4+ 6.4
0.5 0-8 1230 +410 72.3+ 6.3
Rat (8) iv 8-24 8.4+ 5.3 2.1+ 1.4
Total (0-24) 74.4% 6.4
0.1 b . ! : - 0-8 900 + 164 74.2% 9.8
o 1 z 3 4 6 (10) im  8-24 5.7+ 8.1 1.4+ 12
Time after administration |(h) Total (0-24) 75 6+ 9.8
Fig. 4. Extfdate(O) and plasma (@) con- o1 1680 + 662 32.0% 6.4
centrations of cefozopran after a single 1-2 1080 + 219 22.1+ 9.6
intravenous administration of 20 mg/ 2-4 794 + 230 19.2+ 4.8
kg to rats with granuloma pouch. Rabbit (5) iv 4-6 393 + 321 8.8% 5.6
6-8 181 +142 3.2+ 2.4
Table 4. Pharmacokinetic parameters of cefozopran in 8-24 46.0+ 27.8 3.3+ 19
plasma and exudate after a single intravenous Total (0-24) 88.6+ 4.1
administration to rats with granuloma pouch
P ters 0-1 13030 +6340 45.5+13.3
arameter
Plisrma Transport 1-2 8370 +2220 26.8+10.5
xodate Tmax Cmax AUC  T': rate(%)° Dog (5 iv 24 3220 + 862 13.3% 1.5
Plasma — — 36.3 0.28 — 6-8 287 £170 0.8+ 0.3
Exudate 0.87 7.2 29.3 2.11 80.7 Total (0-8) 89.7+11.7
Cefozopran was intravenously administered at a dose of 20 0-8 815 + 114 81.1+ 4.5
mg/kg. Monkey (4) iv  8-24 19.5+ 5.6 1.2+ 0.1
% Pharmacokinetic parameters were calculated from the
Total(0-24) 82.3+ 4.4

mean levels in plasma and exudate by one-compartment
open model.
® Transport rate: (AUC in exudate/AUC in plasma) X 100.

Cefozopran was administered at a dose of 20 mg/kg
intravenously (iv), subcutaneously (sc) or intramuscu-
larly (im).

» Expressed as mean £SD (n=4~20).
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Table 6. Biliary concentrations and excretion of cefozo- 180 1
pran in animals Single
Species Route Period Concentration® Excretion® 150 Multipl
n) (h) (ug/mD) (%) B Multiple
)
0-1 11.8 = 5.3 0.35+0.22 -
_ £
1-2 11.7 = 3.1 0.49+0.18 > 100}
Mouse (7) iv 2-4 6.8 + 2.5 0.14+0.09 o
4-6 4.8 £2.3  0.12+0.06 S
6-24 1.6 + 1.7 0.20%0.20 193
= 50
Total (0-24) 1.30+0.28 <
0-1 5.6 £ 2.8 0.12+0.06
1-2 14.1 + 4.8 0.37£0.08
0 :
(5) sc 2-4 8.2 £ 3.4 0.34+0.09
Pl i i
46 37 4 3.1 0.1140.09 ' asma Lung- Liver Kidney .Spleen
6-24 0.5 + 0.5 0.06+0.05 Fig.5. Plasma and tissue concentrations of
i i minis-
Total (0-24) 1.0020.33 cefo.zopFan after single or multiple ad
tration in rats.
0-1 18.3 = 3.5 0.43£0.15 . ..
12 26 + 8.6 0.4040 15 Cefozopran was intravenously administer-
9-4 8.6 + 3.7 0.3240.12 ed at a dose of 2'0 mg/kg for 7 c.onsecutlve
Rat () iv 4-6 3.7 + 3.3 0.1240.10 days and AUCs in plasma and tissues were
6-8 1.8 + 2.2 0.05+0.06 calculated by the linear trapezoidal method
8-24 0.3 £0.2 0.04+0.03 from the mean levels in plasma and tissues
Total (0-24) 1.3640.42 after the first (single) and the 7th (multi-
0-1 9.0 £ 1.0 0.18+0.04 ple) dose.
1-2 20.4 + 3.7 0.48+0.05 Table 7. P'haqmacokir;f.tilc pagame:t(ters:f cgfozotpran after
2_4 11.6 = 2.1 045i006 single or mulitiple adaministration 1n rats
(4) im  4-6 4.2 £ 0.4  0.13+0.01 Parameter Urinary
6-8 1.3 £0.2 0.04%0.01 Dosing AUC T/, excretion®
0,
8-24 0.13+ 0.03  0.02:0.01 (ug/ * h/ml) (h) %)
Total (0-24) 1.30+0.07 Single 34.0 0.23 77.3x7.7
0-1 8.2 £ 1.6 0.09+0.02 Multiple 35.0 0.24 75.7+6.3
1-2 8.8 +2.9 0.08+0.03 Cefozopran was intravenously administered once a day at
. ) 24 5.0 £3.0 0.08+0.04 a dose of 20 mg/kg for 7 consecutive days, and the
Rabbit (5)  iv 4-6 41+29 0.05%0.02 pharmacokinetic parameters were calculated by the one
6-8 3.8 2.9 0.04+0.02 -compartment open model from the mean levels in
8-24 28+£15 0.122:0.06 plasma after the first (single) and the 7th (multiple)
Total (0-24) 0.46%0.15 dose.
0-1 16.7 £ 5.1  0.04+0.01 * Period: 0~48 h(n=10).
) 1-2 31.9 £18.9 0.06+0.02 Table 8. Binding of cefozopran and cefclidin to serum
Dog (3 iv 2-4 19.8 +12.2 0.08+0.02 protein from animals and humans
4-6 .8 £ 3.3 0.03+0.01
Binding (%)
6-8 5.1+ 23  0.0240.01 Species
8-24 2.3 2.8 0.05+0.05 Cefozopran Cefclidin
Total (0-24) 0.28+0.05 Mouse 7.1 9.8
6.4 10.4
Cefozopran was administered at a dose of 20mg/kg Ez;b't 9.8 7.3
. 1 . .
intravenously (iv), subcutaneously (sc) or intramus- D 10.4 8.4
. og . .
cularly (im).
Monkey 10.9 8.1
LI + =3~
xpressed as mean +SD (n=3~7). Human 81 8.5
HSA® 8.2 6.6

Determined by centrifugal ultrafiltration.
Antibiotic concentration tested: 20 xg/ml.
® 4% Human serum albumin.



128 CHEMOTHERAPY

DEC. 1993

200
100k Mor.lkey
~ sof Rabbit Human
E
Q Mouse
=~ 10}
5 s
0.01 0.1 1 10 100
Body weight (kg)
200y Human
100 f
S0
= Rabbit
‘£ 10f
~ « Monkey
€ 5
a
A
O
1k
0.5}
Mouse
0.1 . . L 1
0.01 0.1 1 10 100
Body weight (kg)
Fig. 6. Interspecies correlation between cefozo-

pran half-life(T'/,) or total plasma clearance
(CLp) and body weight.

o lz, FlEB & U7 BARERSHOMFEE D
BfIFER T A —5 —3EBIL Tz (Table 7)., %
7o, EREPHEME b RIERS% L VIEIES% L OE
B3 onkro7 (Table 7).

7. EHERHEY

*UR, 7y b, vHF, A XBLUYLVOMES
L ORI B} % cefozopran DIEHER#H Y % TLC-
bioautography 1 & DBRFE L 1R, LI NnORE,
5 b cefozopran (Rf 0.48) A OEMEARBHY IR &
nhotz,

8. MEEARKER

Cefozopran DEEEH B L Ut Mic BT A MBE
BHRESEIMEL, 6.4% (Fv })~10.9% (1) T
H Y, FEFZHIE L 7 cefclidin DEABEESR LFELIL
Twiz (Table 8),

9., MPEFIFBLVLE I VT 7 ACBIILE

/Rl < NP Y [ 31 c 5
EHERBHMB L L FPDEE (W) & cefozo-

pran 5% O MApHEEH (T'/,) $32H7V75
>~ Z (CLp) £ OEME % Z h FNFNE T 7 7 Eic 7o
v b L (Fig. 6 ), Allometric #8BE=\15 & UHHBIRE (1)
ERDIER, T/,BL U CLp B3 2EREAR,
T!/,=33.2 Wo28 (r=0.927, p<0.01)
BV

CLp=4.86 W°7 (r=0.988, p<0.001)
DE3RY, T/, BLUCLp £ZEWE L VL M
BT RF2ERMESRED Sz,

II1. % =

Cefozopran DES A & L TOBHEEHS » T
iz, 7R, Iy b, vHF, £ XBLUHNV
% ¥ DEEREMC BT AENEEERETL, LAH
EAEFEEECTIEE ML EMLL T % ceftazidime,
cefpirome B & UWcefclidin D 7V A B L VA X B
J BIRNENEE L LB L 72,

Cefozopran kA 58D AUC I VTRV
XL, ROTA X, 9¥9F, v b, 2 7XDIRTH
D, T/, bF NV TRbEN> 2, Tbb, cefozopran
DM FBEHR W XEMEEL A SN, AUCBLE
U TV AEMERHI/ NS VW7 R« 5w MR L EEBIOA
EVWTHF 4 X AR EZHTF SN, B, ¥
NMZBT 5 MEHEED AUC (174 ug-h/ml) BLU
T/, (1.34h) ZEERE—MHEE® I BT % cefozo-
pran 1000 mg F#RAR 58D AUC (161~180 ug-h/
ml) BLUTY, (1.56~1.59h) ZafPLL 7z,

$hFE R BT B cefozopran K U ceftazidime DIil
HOEEHBIIRADZIN L Y B o T, BN
RU/NRICBI ZEE (kg) L7 ) OHIFENBREIIR
HLIEIRVCE bDENRELD BKEL, g—7774
LB 5% O V,, (EHREOIHER) b —RIICH
EEOFBRECZ EBHOSNT B9, o T,
PERICB T 5 LEROKEE VA ER U CLp KRR
DENSEIDHBRKEVWIERZEIZHbDEEZSNLS
(Table 1),

Cefozopran DIMEEABAEFIXEL, TV ATV
NT6~T%, VHFeAXHLT10~11%, LD
TR8%THY, BMEEL/INEhoT, LItdoT,
cefozopran M TIXF & L THEBDOKRETEEL
T3 Z L RE & Nz, Merrikin 6013, MEEH
HEEROBE -7 75 LATIEME IR E T/, 8K
BHIEERELTVS, L, WHEECRBTL
b BARE 22 HEBME IEFR D S Tz v»1219  Cefozopran
DEBRBARIE» oD, T 4 X« THFB
7% T/, 138 < 13% <, cefozopran & B OEHEE
& X % 7~ § ceftazidime'®, cefpirome!®$ X U cef-
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clidin & IZIZRIRDOER %R L 72,

Cefozopran DEHEANNDBITHIZRIFTHY, »
ThOBYREICEWTY, FIBENOBITHENE»-
fro T % RBRL T, cefozopran i3E & L TRHBAD
PEMtR A3 < (BHRMAY), BHFAOPEMRIZED» >
72 7y b, VHFBL UV NIZBIT S cefozopran B
PR c DL T oA Y FHAREIC L VRETL
TAER TR, RAESWOBS IR 5, cefozo-
pran i3 F & U TRERAEGEIC & 0 IRFUcHEtt s h 2
ZEBRBENTD, XS5 VY FIZBIT S cefozo-
pran DBV 7 7 » A8 & U stop-flow EERDFER
55, REREHEIRE NI cefozopran D—EF 4> 2SI AL
REESM THRNEINS Z L 8RB E N, R
D & 5 REABEEDEVESR O M FRHFEHE X RA
EHRNSESE L TWAARER b E L SN,

Cefozopran ##RNESE LI~V X, Zv b, 7H
F,AXBLVYNVOMEES & CRFUC I cefozopran
DA DOHEEEE IZZED s hehotz, Lizdi> T,
g5 &7z cefozopran DRI I KREE L U THE
WENZHDLMEEEI NS, FED LD WEENTIZ
EAERBE S T ICHE SN 2 ER B W T, B
B L e b OBE L EBHFEN AT XA -5 — (T,
BLUCLp) & OMICIZREIFZEEEFZRIRD Sh,
BT -5t M OIFLERETH B T LR
Shiz,

Cefozopran DIEENHHH/ 8T A — % —iF, cefozo-
pran &b #EE EOELIEDS A S5 N B ceftazidime,
cefpirome B & W cefclidin 2 v 7V A B L U4 X ic &
RS HDZNS £ GEBIL Tz,

Granuloma pouch NEBERERHE R D cefozo-
pran DRATE (80 %) 3B CRFTH o1z, ZD
RIEBREIE RN DOEYRITIS, BRPKRERLNDRE
THCES KRBT 2 DTIERW, Piltd,
granulomatosis % ¥ 5 B REBLNDEN 12T
HETRELTWE,

7 v MZ cefozopran 20 mg/kg % 7 H K15 &k
Rz BE5H DM B & OIS & RbHE e i3
VIEREHOZh L OMICEEZURID s h Y, RE
®EIZ & % cefozopran DEPIEREME L HEMBAE 1372
WbDEFZ 5N 3,

UED X 51z, cefozopran DIERENEE S5 — > 135
KDY 7 = LKIDZ N KREL5\ D3, cefozopran I
FEOBEEBEBD TEL, £ERTIRAS T
BELTHEET2HDEE X SN, cefozopran KD
BONBEN2RIET 2 2 L sn 3,

# B
EIFFHEG ST T2 750 1 Y BRI L L R FeRT O
BN SN —7 (PN EERER) OFERICES
wizL v,
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Cefozopran, a new cephem antibiotic: Pharmacokinetics

in experimental animals

Yasuo Kita, Yoshiaki Kimura, Toshiyuki Yamazaki and Akira Imada
Pharmaceutical Research Division, Takeda Chemical Industries, Ltd.,

2-17-85 Jusohonmachi, Yodogawa-ku, Osaka, Japan

The pharmacokinetic properties of cefozopran administered parenterally at a dose of 20 mg/kg were
studied in mice, rats, rabbits, dogs and monkeys and were compared with those of ceftazidime, cefpirome and
cefclidin in mice and dogs.

The area under the plasma concentration-time curve after intravenous administration was the largest in
monkeys followed by dogs, rabbits, rats, and mice in that order. The elimination half-life ranged from 0.2~
0.3 h in mice and rats to 0.7~1.3 h in rabbits, dogs, and monkeys. In young dogs, the plasma concentrations
of cefozopran were somewhat lower than those in mature dogs.

Cefozopran was well distributed to the tissues, and the highest concentration was found in the kidneys in
all species tested; the distribution to lung, liver, and spleen was also good, but the concentrations in these
tissues were less than those in plasma.

The plasma and tissue concentrations of cefozopran after subcutaneous or intramuscular administration
in mice and rats were similar to those after intravenous administration.

The pharmacokinetic parameters of cefozopran in mice and dogs were similar to those of ceftazidime,
cefpirome, and cefclidin.

The relative penetration ratios of cefozopran into the cerebrospinal fluid of rats and rabbits were 4.6 %
and 6.4 %, respectively.

The transport rate of cefozopran into the exudate of inflamed granuloma pouch in rats was about 80 %.

Cefozopran was excreted mainly into the urine; the recovery rate ranged from 74 % (rats) to 90 % (dogs)
of the dose. The biliary excretion of cefozopran, however, amounting to 1.3 % for mice and rats and less than
0.5 % for rabbits and dogs, was low.

In rats, after multiple intravenous administration of 20 mg/kg of cefozopran once daily for 7 days, the
plasma and tissue levels, and urinary excretion were similar to those after a single intravenous administra-
tion. There was neither accumulation of cefozopran in tissues nor delay of urinary excretion by multiple
administration.

No active metabolites were found in the plasma or urine of animals given cefozopran.

The binding of cefozopran to serum protein in mice, rats, rabbits, dogs, monkeys and humans was less than
11 % and was similar to that of cefclidin.



