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Rt 7 = LRYI4EY)E cefozopran hydrochloride D7 v b, 4 X2 B AN H)EE

UTHE E¥E - HH OEE ML RS
REERTERASH EEMRELET EHLeuman

(1) Cefozopran hydrochloride DR EEE

[**C]Cefozopran hydrochloride % 7 v b, 4 X iC#IRARE T % &, RE(LAEO MAE Y
BZENZEN0.32 &£ 0.67 FFRIOFBHATIET L2, Zh S 0EPDMmEEFIcREIT V72 <,
HUC DKRERS (93~94 %) BAREALETH 5 72, [MClCefozopran % 7 v MIEIRNIES T 2
&, BCIIEHR, Mm%, i, KECEBRETBITT 5130, SERICE 2L 72, Cefozopran
BZ7y b, A XOMICBITLIZSCL (3~6%), M () BHICNT2HESELE» - 72
(5~10 %), Cefozopran (XEGIKIZ B} 2 RS MBEFEEMIT (100 ug/ml) LLFTiREY LE
Y=TNTIVRERTREAEEERE Z b o 7z, Cefozopran 137 v + DBER, AH iz b5
Tl 79 b, A XICEIRPIIEE L 72 [*Clcefozopran 13 KER5> (84~91 %) HERZE(LD
EFRICHRM S, BBHA~OBE D k5T, T vk DIERNT cefozopran 2 & imidazo(1,2-
blpyridazine (IP) D4 ¥ 2EE13 4.8 % Th - 72,

(2) Imidazo[1,2-5]pyridazine HI$DEMEIEE

(**C]Imidazo[1,2-6]pyridazine ([“'C]IP) % ##IRPIES L 7-BEDMAE A C 1T 2 IP
DEEIET Y +TA0%, 1 XTE5%THYH, MFEFTEREYDLh 72, “CliET v FDE
MBCILA DL, ZOREIABKEMBETREREZR L7, 7Y N, 4 BT 5HEH
i, WIhb 2EHETIZIZRT L, KEI»RE e L CRcHRt sz, [“CIIP 27 v b

KREHIRAZE L TH1C BMENICERT 2 2 L3k o7z,
Key words : cefozopran, imidazo[1,2-b]pyridazine, 7 v &, A X, {hN@EHEE

(-)-1-[[(6 R, 7 R)-7-[(Z)-2-(5- Amino -1,2,4-
thiadiazol -3- yl) -2- methoxyiminoacetamido]-2- car-

boxy-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-en-3-y1]- COO_CH \ N
methyl]imidazo(1,2-4]pyridazinium hydroxide, inner HzNﬁ/S\N O3 N ® *
salt monohydrochloride (cefozopran hydrochloride, LA N C—CONH'IP—‘\
T cefozopran L BEED) 27 ABME R U 7 AR X H HS
HUTHED L7 2K B SR WIBEVIHE AR b NOCH,
VERT BEFROL 7 = LRHEMETH 20, KLEWD = 1
B 8 3 LEBARENAEIC O T, EMFHRIEE (O (**C]Cefozopran (*“C DIEHATHE)
1ZT7ve4&%) ZHOTHRRIT SN T 229,
S, thiadiazol #8%C T4E# L 7= cefozopran % fv> *
£ 3
T 7y b A XCB T2 EABRBIC OV TRET L, £1: oo
» ZEORIGR S TH 5 imidazo[1,2-b]pyridazine (IP) s ) 1 CHa—N N/N
D77k 4 RZEYHERBEIZOLT Y, PEHEC NN O—N L1
THH L 72 cefozopran K U IP OC etk % Fv> TS N—U—C—CONH--- )
1 H H S
L7z, N
o b e . g NOCH,4
w35, ABRISHERI63 4 10 A2 5T 4E9 Hib
fitii 2

STEBELEODTH B,

[*C-IP]Cefozopran (* *C OREFL7iE)

YT 532 ABRHENIX+=4H0T2 TH17-85
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1. RERM¥E Fix

1. #ELEY, ARIER, RAE

KRB TIIEE LT3 oy b (A-890128, A-881004
-1, A-890610) ® (-)-1-[[(6 R,7 R)-7-[(2)-2-(5-
amino -1,2,4-[5-"*C]thiadiazol -3- yl) -2- methoxy-
iminoacetamido]-2-carboxy -8- oxo -5- thia-1- aza-
bicyclo[4.2.0]oct-2-en-3-yllmethyl]imidazo[1,2-
b)pyridazinium hydroxide, inner salt ([**C]cefozo-
pran) iz, TS OERSAIIRARIEKLE (1R
TER SN (I LEE, i RER), zho DL
HE1X 1.28, 1.32, 1.69 MBq/mg, E/7u~ 777
4 — THERANBEMCFERIME I 95 BLUETH - 12
IP IS DENEIE L AL DAV IPED 6, 71
%1C THEF& L /2 cefozopran ([**C-IP]cefozopran,
oy b &S A-890309, HLHETHE 1.42 MBq/mg, T
L2 H9UE 99 %) & [6,7-*Climidazo(1,2-5]pyrida-
zine ([“CJIP, vy F%&S A-881015, LLigTAE 10.5
MBa/mg, BEHMLZRIME 99 %) b IREFFFRILE (BR)
THEBLU (I EIEHE, i KRER). FEBEMED ce-
fozopran & IP IZRHEELTHEMRTERL o Z DM
DRELHI, 2THROLOEFEAL 12,

LED & >z, cefozopran DHCAEF K I VTR b
7Y~k LTERENTD, BREBOFAMELRE (%
i) THENVOEREMZ THEEEL LTERL 7,

2. BY

THEME & 72 13HEME Jol @ Wistar 7 v b (IKE 211~384
g BEZ7Vv7) tHHEE—- VR (BEI.0~14.0
kg, BERZVv7) 2lwvic, Zhs O ERER
(v PACE-2, 1 XFHCD-5; H&E 7 v 7) LAkEK
5z, BE 23~25C, &% 50~60 %, BAEE Y1 2
12 R OREE TTHAT % 1 BMMU LT 7%, E
BRCHw 7z,

3. #HEBILEMORS & ERRARI OFEX

[““C]Cefozopran % 7z1X[**C-IP]cefozopran %, &
STRZRE K & 70 13 E B RE AR L 7 FEREHE ce-
fozopran (1.6 Xi& 2 & D Na,CO, 2 5&) THRL
T, REWEABL 12, £, IP OHBER, (“CIIP %
JERREE IP THRL 2%, SBAEKCEREL TR
5¥5 % B 72, Cefozopran DIRE R, B izkib S
BOROHEBERAES b 7Y —KE LT 20mg
(1.58~5.77 MBq) /kg, 1P D& %, cefozopran
EDORTREEEFEEL TS5 mg (0.725~7.27 MBq)/
kg & L, FEBBEOEMCHIRNES L1z, BE %
RE L%, RICHRE L AE > THEK,
B, e % BRI L 1o, MM, R, fBH, 3
RE Y H— D cefozopran ZERT 554 1E, &

FHOMEEFE < T, BE%E 1 N HCITpHHS
R L 128, DEEE CHREEREL I

4, STHE

4-1) ETREDBEIE

FRWCE LI HENCRE > THIERAR R/,
Wy vFr—v3vn vy — (Aloka LSC-903
R, 7uh, Ry 7= > LS1800%, LS5800% ;%
By 7=Y) BAVLTHREEEZEIEL 2,

4-2) Cefozopran & IP DER

(“C]Cefozopran ##&5 L 1B O EGBER P OKRE
1tk K& O [“C-1P]cefozopran ¥ &5 L 12 D KRZE1L,
HEIPOEBREB 7o~ 57 4 — (TLO) 2 &
D1T-o7z (Fig.1 A), M#, EKREY X — bhOHsH
e 2BED7 L b= MY ALTIERHL, HitKs
N, 7 AR T CEBMEEL 2%, 7 = MY L—Kk
(2:1, REL) CHBRELI, IhsOHMERLE,
BEHO—ERES YD FL60F, 7L — b (BE
0.25mm: AN7) KBMHL, 7T b=tV V—rKk—
BEE (10:5:1, A&, BERA) TEHL L
(“CIIP 285 L B OEKRRRFDOIP 2 TR T 3
BEE, AEE2EEOT L =Y AT EEEL,
FERERAUAETHLEL 2%, BelbsiwRYy,
T b= I NV—IK—FE— X5 /— (10:2:1:
1, ZEM, BHEZRB) 2H /- TLC CIP 2581
(Fig.1 B), BB T#, v — b ED cefozopran X
FIPOMES X741 VA RX. ELEHET7 4 VA)
EROWIA—NIOF T T 7 4 —NBNPEAEL LT
AN Z 72 EBAER O UV B & D EEL, Zh
SENE L > TREEERZHIEL 720

AR & B [*Clcefozopran D E BB F X MEEDE
BT 0.03~0.07 ug/ml, HEMPIDFE THRERD 0.1
% THo7z, %72, [*C-IP]cefozopran #5EDIMf
hOREE L [P DERERA VTR 0.01 xg/ml
(cefozopran Ef#H) Th -7z, [MC]IP 5850 IP
DEBRFIIMEDHE T 0.001~0.010 ug/ml, 5
WHDHETERERD 0.1%TH - 2,

5. 84—+ IVFX S5 74—

["“C]Cefozopran % 7 v b iC&IRAIIES L T 5, 30
7 1, 4 4REBIII—FVKBETIZR 54 74 A
—7 2 b HTHERERSE, BENCLD 40 um 02
BHUIR 2ER L Tco 2o DY & SR L%,
X7 4VL(X, BXEE7 4 VL) IC25°CT 158
ZEHSETAH— b TIOXT T AEET,

6. [MER~DFIT

[**C]Cefozopran (7Y —#k¥ LT 1, 10, 100 ug/
ml) 27 v b, 4 XOMEBI in vitro TEIML 2%,
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Fig. 1. TLC separation of cefozopran and imidazo[1, 2-

blpyridazine. Solvent A;
tic acid(10:5:1, by vol). Solvent B;

acetonitrile-water-ace-
acetonitrile-

water -acetic acid-methanol (10:2:1:1, by vol).

Plate;

2 & mMEPOREEEEAEL, ZhoDfEEAT
70y MEb S MERBITEREETEL 29,

7. BEMER & HH A OBIT

[**C]Cefozopran Z#F#&E 20 HEH D 7 v b 2 #IRN
BE5LTS5, 304, 4, 24 BERIBICEEICE > TR
ERBERH L, FRFCREYOIMAR & EK S FRL
7o BRI DML, WisE L TEREL 72,

AH~ANDOBITIR, HEZUBEEDS v hic[C)
cefozopran ## kNS L, &5 5, 3043, 4, 24 B
MEROFMN, HBRZHERL (AN, At OERITE
BN S TT o oo AH B 12, = — 7 VERE:
Ty b OBEXEMRD S 2FIM L, FUERHAR I
Uleo FUBRMERICITE T 206 %2 £ 2B &k L, MK,
AH 2R L OABEEHRAEKT I S EE LA,
BEEERIE AV 72, D 72, E—BEc B33
M+ D RETHEEE b FIE L 72,

8. Mm% () EEANDHEE

[*C]Cefozopran (7 ) —fk& LT 1, 10, 100 ug/
mE7y b, 4 QML E MOMFE(a>L—59 ;
HABIZEE) 12 in vitro THRML 2%, M () BH
NOFEER 2 FEETENC L D RIEL 12,

EYVEY—7 VT 3 U EEICKRIZT cefozopran
DRELRFARBBECIE, EIYNVEYE2EE MOFE

silica gel 60F,5, (0.25 mm thick). IP;
azo[1, 2-b]pyridazine.

imid-

77 % > (HSA;Sigma Chemical #) %&# (1/15M
Y VEREELEBAER, pH 7.4) I cefozopran &
IoG&EE, 7 ) —f&k & LT 100, 300, 1000 zg/ml) L
7o1%, EBEE Y VE VB % R. Brodersen DL A ¥
VE-BHEONCEVEIEL T, BB, TATI LY
VIVEYDEEIR, 1) TV7 3y, EVALEEE
EHIEEE (Zn¥h 4 g/dl &1 mg/dD), 2) 77
IUVBEDSER (4 g/d) T, EEYNEVIE (10
mg/dl), 3) E7 N7 S UME (1 g/dl) T, €V
EUVBENEE (1 mg/d) D3 ODFREEEEL
120

9. BESUW

[“C]Cefozopran #, B5IELIHES 5 2K L
727 v MCBIRNIRE L T, B5% 460 TBHK,
BEH AL 120 E 72, 85 4BEIRICBRNEY L
WL,

10. 1P DAERE

(4C-IP]Cefozopran (20 mg-13.2 MBq/kg) RU
[“C]IP (0.5mg-5.27 MBq/kg) %7 v b W ERIRI R
5LT, IPOMBHBELBEHERA ZH L2 TLC
THIE L 7z, [“C-IP]Cefozopran D% 5 &I HE
BFET S IPOHEES TLC THIEL 2, IP DERKE
BRAXERWTEHEL 2,
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[(AUC,, (Cefozopran#%5)/AUC,, (IP#&%5)) x
58 (IP¥%5)/%5 8 (Cefozopran& 5))] x
100— (&5 D IP OHEE)

11, 77— 0Ek

F—2ik, BebozwRD, 3H0OFE+1E
HERE TR L, [“ClCefozopran ##&5 L 12BEDHK
H¥6E, REALE, RBEMOEE I cefozopran D7 Y —
HBEmE LT, £, [“ClIP 2#&E5LIGEIEIP
#aEfE L L TRL . Cefozopran OEYHEE A<
FRA—FIE, 1—a = F A PFETNEE2—
TYNR— b AV NETNVEHETESD, FRPRNE
#F(MULTD "™z & D EH L7z, IP OmEFEE O}
WHA (t,,) WER/AZREICLD, MEEPEE— R
HBTERE (AUC) BREFARERWTEHL .

II. # R ¢ £E

1. Cefozopran DENENE

1-1) MmsEhiEE

[*C)Cefozopran # 7 v b+, 4 X EIRNKESEL T,

1 1 1 1

Time after dosage(h)

Fig. 2. Concentration of ['*C]cefozopran
in plasma after intravenous administra-
tion to rats and dogs. Dose, 20 mg/kg.
Mean values £ S. D. (n=3).

kEbEomEEPEE £ #lE L7 (Fig.2, Table
1)e RE(MEDOMAFFEE T v + Tid 0.32 K,
4 X T 0.67 BRDEBMTET Lice LIeHoT,
cefozopran DHEHE X, 4 X ITHRTT v DS
DEOZ EBPES L TH 5, RBERED AUC 5
LEREIEOEEZIEIT Y PEAXTENREN B KL
WUBTHB Lo, KMELEWI I NS DEHDER
TR#EEZ I WEEZS5NS (Table 1),

1-2) %8

1-2-1 284 -V 7947577 4—

[4C]Cefozopran % 7 v M IZEIRMNIES L T5, 30
S, 01, 4, 4BERIBICBISLEA - NIVX T I A
2R L7z (Fig. 3)o #5547, BUIEIBRE, I
&, B, I, EEZ3UCOEEBCELSHMLTY
720 BAABEN OBUTHE IR & & b XRZ B L,
4 ~24 BRI L ER BT 2R TIRIZERL
726

1-2-2  FEEPREE

(14C]Cefozopran % 7 v M ZEIRNEE S L T5, 15,
305, 1, 2, 4, 8, 24 EFfHIERIC RETRE DEBPIRE %
HIE L7z (Table 2), &5 5 5%, mHEtaeldBLic&M
BeamL By, BERNBREIOKRIBELY &2
-7, HEHRER, B, KR, BEE, R, BRR, R
TR £ b LA EBE TRAIT L 7. SHEBROR
STEEIE AT 2 MAE B & 1 2IZE CHERE 2R L, 24 BEfE
BIIEBD TRVBRE L > T2,

1-2-3  [MER~NDORAT

[“C]Cefozopran 27 v b. 4 X DI in vitro
TEHML BOMBRANDBITRIEIZNZEN 4~ 6%,
3~5%TH-o7 (Table 3), L7zd5> 7T, cefozo-
pran RMERABITLICS WEEZ SN B,

1-2-4 BAf&@EA

[“C]Cefozopran iR 20 HE D T v b 2 #IkA
5 L T5~30 5%, RRIRIEE, RERMEBICIIT ]

Table 1. Pharmacokinetic parameters in rats and dogs after
intravenous administration of ['*C]cefozopran
Pharmacokinetic parameters*
Species Component AUCY
(zg *+ h/ml)

Rat Total "*C 0.34+0.02 34.3+3.1(100 %)
Cefozopran 0.32+0.02 31.8+3.1( 93 %)
Dog Total "C 0.74+0.07 68.9+2.4(100 %)
Cefozopran 0.671+0.07 64.9+2.3( 94 %)

Dose, 20 mg/kg. Mean values+S.D. for the same animals shown in Fig. 2. * Rat ; I-compart-
ment model, dog ; 2-compartment model. §t,,, of elimination phase.
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Mvocardium

1h

4h

24 h

er Adrengl Stomach
le;ar gland

Intestinal
contg:nts

Intestinal contents
Kidney

g

Fig.3. Whole-body autoradiography in the rat after intravenous adminis-
tration of [“Clcefozopran. Dose, 20 mg/kg.

HEEBEIREYOMETEEL ) VED TEL -2
(Table 4), L7ed$> T, AMLEMIBBRICIIBITL
A WwEEzohb, RE 4~ 24 BHERCBIT KRR
Mk, BT ORSEEEE IBFYOMRTRE
ERRRFEUCHBERLUTET L,

BEREEATIC bREB a8, ZOBRE IS
HOBELDEOI Eh s, BRNZEL L THELE
NMUTBITT B LifEEE N B,

1-2-5 HAH~OBAT

[*C]Cefozopran % HE#% 14 HED 7 v M IT#RAR

W5 T 3 &, BRI, ABRBITL 72 (Table
5), 5 4 BB OAH P OREEEEE XM E
EX D E» o 208, 24 BRI IR & FERRIC
BHTEVCEEICETET L. Ledi>T, FMtE
NI, RBRCBATT 528, MEEHEEELEL E
DHRHEETELEEZONS,

1-3) M4 (%) BEA~NOHESE

1-3-1 #e=%

(“C]Cefozopran % in vitro T7 v b, 4 X, £}
DT (F) CHEMUTEANOEEREHTNL
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Table 3. Erythrocyte distribution of [**C] cefozopran in rats and dogs
Speci Blood concn. Distribution

pectes (ug/ml) (%)

1 4.2

Rat 10 5.8

100 5.1

1 3.2

Dog 10 5.4

100 3.8

Mean values of duplicate determinations.

Table 4. Fetal distribution of "*C after intravenous administration of [**C]cefozopran to rats
Concn. of “C (ug cefozopran equiv./ml or g)
Tissue
5 min 30 min 4h 24h
Maternal plasma 99.2+2.1 32.3%£1.5 1.6+0.1 0.2+0.1
Placenta 26.8+1.9 11.1+0.6 2.5+0.6 0.6+0.3
Amniotic fluid <0.1 0.1+0.1 1.0+0.4 0.7+0.3
Fetal plasma 0.8+0.1 1.4%+0.3 1.2+0.3 0.3%+0.1
Fetal tissue 0.3%£0.2 0.6+0.2 0.7+0.2 0.3+0.1

Dose, 20 mg/kg.

Mean values*S. D. (n=3).

Female rats (20 th day of gestation) were used.

Table 5. Lacteal secretion of “C after intravenous administration of [**C]cefozopran to rats

Time after Concn. of C (ug cefozopran equiv./ml or g)
dosage Plasma Milk Mammary gland
5 min 45.9+10.9 1.9£1.0 10.9£1.6
30 min 15.3% 3.8 4.4+1.2 4.2+0.3
4h 1.1+ 0.1 2.6+0.8 0.9+0.4
24h 0.2+ 0.1 0.2+0.1 0.2£0.0

Dose, 20 mg/kg.

Mean values+S. D. (n=3).

Table 6. Plasma protein binding of ['*C]cefozopran in rats, dogs, and humans

Female rats (14 days after parturition) were used.

Plasma Protein binding (%)
concn.
(ug/ml) Rat Dog Human*
1 10.4 7.2 6.2
10 7.8 4.8 8.2
100 5.6 6.3 8.3

Mean values of 4 times determinations. *Serum.

(Table 6) ZDRER, 7y b, 41X, EbZBF3
BEERIZNZEN6~10%, 5~7%, 6~8%ic¥
&Y, XMEEPOmE (%) BEHCHNT 2HERIE
WZ EdBbhoilz,
1-3-2 EYVVEY—T7AT7 S VERCRIZTE
TVTIr—EYWVE S KIZT cefozopran
DFEE% in vitro THFAIz(Table 7). 7NV7 I Vi

ENEEZBE (4 g/d), EVAE>D 1 mg/dl (I
WEBE) £7/:3 10mg/dl (XY VE VIME) 28
I, cefozopran % 100, 300 xg/ml DB TEHM
LTCHHEHCYLVEVBEZIZFEA LR L o7
3, 1000 wg/ml OIEFE DERIT XK 20 % DIET 55 A
Sz, TLVT7 I VBEMEL (1 g/dD, EVLEY
BENIER (1 mg/d) % & %13, cefozopran ®



88 CHEMOTHERAPY DEC. 1993
Table 7. Effect of cefozopran on bilirubin binding to human serum albumin
. e Relative
Albumlq Blhrubm. Cefozoprgn concentration of
concentration concentration concentration s :

(g/d1) (mg/dD) (ug/mi) free bilirubin
g mg Mg/ m (%)
4 1 0 100
100 100
300 100
1000 80
4 10 0 100
100 96
300 96
1000 78
1 1 0 100
100 94
300 84
1000 64

Mean values of triplicate determinations.

Table 8. Cumulative excretion of '“C in urine, feces, and bile after intravenous administration of [**Clcefozopran to rats

and dogs
Time after Cumulative excretion (% of dose) Total “C
Species dosage recovered
(h) Urine Feces Bile (% of dose)
Rat 2 60.8+12.6 ND ND ND
4 81.1+ 4.1 ND ND ND
8 86.0+ 4.2 ND ND ND
24 91.2+ 4.7 6.0+2.8 ND 97.2+1.9
48 92.6+ 4.4 6.9+3.1 ND 99.5+1.6
72 92.7+ 4.4 7.2+3.3 ND 99.9+1.5
Rat * 2 ND ND 1.0£0.3 ND
4 68.9+15.3 ND 1.3+0.4 ND
8 88.7+ 3.3 ND 1.4%0.3 ND
24 91.8+ 4.5 0.6+£0.3% 1.5+£0.3 93.8+4.7
Dog 2 81.7+ 4.6 ND ND ND
4 92.3+ 1.8 ND ND ND
8 94.9+ 3.0 ND ND ND
24 96.2+ 3.3 2.5+1.0 ND 98.7+2.4
48 97.0+ 2.9 2.8x1.2 ND 99.8+1.8
72 97.2+ 2.9 2.9+1.2 ND 100.1+1.8

Dose, 20 mg/kg. Mean valuestS. D. (n=3) .

300, 1000 xg/ml DEEDHFEIMTHEEL ) L E L BE
BERZEN16 %L 36 KUDETERLI, IS D
B o, cefozopran BEERIC BT 2 HREMEFIEE
58 (100 gg/ml) LF2TidEY vE>—E MIET
N7 I UESTHLTIEEALEERE 2 R ws, &
TN7T Iy (1g/d) T T, BIEED cefozo-
pran (2300 ug/ml) OHFIC L D FEBEE ) LV EVBE
FETEEBEAND B Z Lhibho 12,

*Biliary-cannulated rats.

$ Contained "'C in the gut contents. ND, Not determined

1-4) Hee

1-4-1 fR, EADHEH

[**C]Cefozopran % 7 v M IZEIRNIZ S L 7-BE D
STREDHRM 12 48 BFRITITIZIRT L, # 5 L 7= EtED
92.6 %MSERIZ, 6.9 % ITHRM S Pz (Table 8)o
IERADOHRM I A S ke d o foo 1 X ICEIRNESL
TR DOSTREDHEME b 48 BERATIZIZIR T L, R, A
DOHMRIZZNZNIT.0%E 2.8% Th o710 E72,
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Table 9. Composition of *C-materials in urine, feces, and bile after intravenous administration of ['*C]Jcefozopran to rats
and dogs
1C-Labeled material (% of dose)
: N Total “C
Species Sample (% of dose) Cefozopran Metabolites
(Degradation products)
Rat Urine 91.2+4.7 84.4+4.7 6.9+0.6
(100) (92.5) (7.5
Feces 6.0+£2.8 0.3+0.1 5.7+£2.7
(100) (5.0) (95.0)
Urine+ Feces 97.2+1.9 84.7+4.6 12.5+2.8
(100) (87.1) (12.9)
Bile 1.5+0.3 1.0£0.3 0.5%0.1
(100) (66.7) (33.3)
Dog Urine 96.2+3.3 91.0+2.6 5.2+1.3
(100) (94.6) (5.4)
Feces 2.5+1.0 0.2+0.1 2.3+£0.9
(100) (8.0) (92.0)
Urine+ Feces 98.7+2.4 91.2+2.5 7.5+£1.0
(100) (92.4) (7.6)
Mean values * S. D. from the animals shown in Table 8. *0~24 h.

NS DEYTIIRFT OMEIEED 87 KA LM 5 1%
4B Rt S iz, TheDERE»S, T v b,
4 2 BT HHRM T ELERER L TH D, THRERK
BIRTHBZENEHLNLTDH 3,

1-4-2  fEHHEH

[**C]Cefozopran #BE 2 3 LK T v I HEARAIRY
E32r, 4 BHBITHRERED 1.5 %05 BHIZ, 91.8%
DRICHENM S 7z (Table 8), L7chi> T, BBHA~AD
BEM XD 2 W EBESHTH B,

1-4-3 BEHDUW

(*“ClCefozopran %, BA5ELEE2 > 2R L
27y b (n=3) KBIRNES T2 L, 4BRITRS
BD1.0£0.3%BBHWIZ, 2.910.6 B3 pEH 1 HE it
&N, 0.410.3 %LPABTYFCRB & NIz, Lizhs
2T, ERIHRtt S n 2V BOMKEEEIR, T LTE
H, BRENLCHRt a3 b DEEZ SN2,

1-4-4 RFFVIHERL

[*C]Cefozopran Z BRI S L= v b, 4 XD
RPBEFRED KIS (>92 %) BSKREKTH - 7=
(Table 9), EHTRRE (58 W% o228,
ZHZREH i3 B # I e & L7z cefozopran 3TH1L
ENTHEEZTHLbDLELOND, KXELDE %
R, EhiHtah28&1, 5y b TRESEOH
85%, 1 XTI B TH otz LTzdN> T, KE
VRERNTIEE A ERBEREZ T B 2 LR, KB
IORREADF FRPICHRE B EEZ 5N 5,

1-5) IP D4R
[*C-IP]Cefozopran X UF[“C]IP %2 5 v b+ (&%
n=3) KEIRMNES L TIP oMEHhEEs ZhZFh
BE L, cefozopran HRD IP DEKEEFEL 72,
ZDFER, IPOAERKEIZ4.8+1.5%THD, T+
DERNTHEDIPBWERT 2 I LBl ER S T2,
2. 1P fHIsEDENENRE

ERD & 512, cefozopran 135 v b DIKRNT—E A
RBSINTHIEBTRIEINIP 2ERT 2 Lhbh
272, Z2IT, [“CIIP 2T v b, 4 XICEIRNIES L
TZ DENBIREIC D WL THRET L 72,

2-1) [M%EFEE

[“ClIP 25 v b, 4 R IcBIRNIR 5T 2 &, HRETHE
DOMBFEHEEILS ~30 3T TTI b=k, B
%2 MR T U7 (Fig.4)., 7 v b TI%, IP DI
FEEY 5~30 T TTI b=tz o7, 0.6
ETSEHOFFEBTET L, A1 XWCBFBZIPD
FWHIZ 0.2 L 5.6 BRI TH - 12, BRETRED AUC
T BIPDEEIES Y b T40%, 1 XT5%TH
D, MEFTEIRFFYOIE D »E» -7z,

2-2 HMBNBEE

[“CIIP % 7 v MCEBRNES L T5, 154, 1, 4,
8, 24, 48 BERIBICHSEEDMBNBE ZHIE L 72
(Table 10), #5554, WEEEIE T TIC&MEBICIR
KAHHLTEY, ZOBEIIHEK M TRELER
B ORI o Tr, SHBANOMEHEIRE 1L M IR E
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VOL. 41 S—4 Cefozopran D F v b. A X B 5N o1

pg 1P equiv./ml

A . Rat

Parameters Total '*C IP

5 (100%) (40%)
G @ 2.0+ 0.3 0.6+ 0.2
4 B 3.8+ 0.2 7.5+ 1.4

AUCF (ug+h/ml) 23.2+ 0.6 9.3+ 1.2 |

Total '*C

o T 1 1 T

! B : Dog

6 Parameters Total *C IP

- AUC§ (#g+h/mD 22.1+ 2.1 1.2+ 0.1 ]

J (100%) (5%)
tisz (h) @ 1.3+ 0.1 0.2+ 0.0 |

4 B 12.9% 0.6  5.6% 0.6

3 Total *C 1

2 -

1 -

IP
0
0 2 4 6 8 24

Time after dosage(h)

Fig. 4. Concentrations of [**Climidazo[1,2~
blpyridazine and total *C in plasma
after intravenous administration of [**C]
imidazo[1, 2- &]pyridazine to rats and
dogs. Dose, 5 mg/kg. Mean values+S.D.
(n=3). IP; imidazo[1,2-b]pyridazine.

DET E & HICEA L, 24 BERLRE SRV IR c 2 5
720

2-3  HEit

(“CIIP %2 7 v MZHIRNRS L 72 OB HE D HE
Wix 72 BRI TIZIZE T L, &5 L IBETRED 88.6 %
DFRIZ, 5.9 Bo3EIcHEM S 7z (Table 11), A X
BIRMIES L 2B 0HEE b T2 BRI TIRIZKT L, IR,
WAOHMEZZNZFNI.THBE6.6%TH 57,
IR & EPORETRED KF 5> (5 ED 88~92 %) 1Lk
HIKSTHY, IP1dd k57 (Table12), Lizhio
T, IP BRI »ERNTRE#INIE, & L TRE
WCHEEE N B Z ENBES M TH B,

2-4 LM

(“ClIP %5y b1 H1E7 £7213 14 HEIKE
BIRNRE L T, BEHsEo M R UHBNEE, 3
LR RN A

2-4-1 IMHEHEE

[UClIP 27 v b RIEHIKMNESE (1 H1[E14
HRE) LT, 851, 4, 7, 10, 12, 14 BB HESRE
OMmEEFBEE L HIE L (Table13), RIEZRSIC L
D, C ® AUC & Cmin (24 BB OME) gzt
AL, ¥EH (t,,) bDEELKY, 2637 HHE
WCEFEREBICZL 2,

2-4-2 HBHNEE

(“ClIP%Z v Mz 1, 4, 7, 10, 12, 14 EIR{E#IR
ML 24 BFEBRICHRETREDHEBNEE 2 HIE L /2
(Table 14), RIE‘EGIC LD, HMETEEDHEBIERE X

Table 11. Cumulative excretion of **C in urine and feces after intravenous administration of [**C] imidazo (1, 2-5] pyridazine
to rats and dogs

Time after Cumulative excretion (% of dose) Total "C
Species dosage recovered
(h) Urine Feces (% of dose)
Rat 2 18.9+2.1 ND ND
4 30.6£3.2 ND ND
8 57.8%6.6 ND ND
24 87.1+1.8 4. .0 91.6£1.0
48 88.4%1.5 5.7%£0.9 94.1x£0.7
72 88.6x1.5 5.9%£0.9 94.5£0.7
96 88.8+1.4 5.6 .9 94.7+0.5
Dog 4 67.2£2.9 ND ND
8 77.8%2.2 ND ND
24 87.7x£1.7 5.6%+0.4 93.3+2.0
48 90.8+1.1 6.5£0.3 97.3%+0.9
72 91.7+0.9 6.6+0.4 98.3+0.7
96 92.1+0.8 6.7+0.4 98.74+0.5

Dose, 5 mg/kg.

Mean values = S. D. (n=3).

ND, Not determined.
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Table 12. Composition of *C-materials in urine and feces after intravenous administration of ["C]imidazo[l.z‘b]PYTidazine

to rats and dogs

Speci . Total “C 14C-Labeled material (% of dose)

pecies Sample (% of dose) - — -
o ol dose Imidazo (1, 2-5] pyridazine Metabolites

Rat Urine 87.1+1.8 4.4 82.7
Feces 5.7+0.9 0.6 5.1
Urine+ Feces 92.8%£1.0 5.0 87.8
Dog Urine 87.7+1.7 1.7 86.0
Feces 6.5+0.3 0.2 6.3
Urine+ Feces 94.2+1.6 1.9 92.3

Mean values *= S. D. or values for pooled samples from animals shown in Table 11.

*Urine . 0~24 h, feces ; 0~48 h.

Table 13. Concentration of '“C in plasma of rats during once-daily intravenous administration of

[**Climidazo[1,2-b]pyridazine

No. of Cmin* t2! AUC?H

dosings (ug/ml) (h) (ug * h/ml)
1 0.040.00 3.9%0.1 22.2+1.5
4 0.100.02 5.040.2 24.7+1.7
7 0.17+0.02 5.9+0.4 29.1+2.2
10 0.15+0.01 5.4+0.4 30.5+2.6
12 0.15+0.03 5.5+0.2 29.7+2.9
14 0.14+0.02 5.5+0.7 29.7+2.0

Daily dose, 5 mg/kg.

Mean values = S. D. (n=3).

*Concentration at 24 h after dosing (imidazo[1,2-5]pyridazine equivalent).

5t,,, of elimination phase.

T T T T T T T
100 Urine+

T
Feces -1
80

60

Cumulative excretion(% of total dose)

L1
2% 3% 4%

Days on drug

Fig.5. Cumulative excretion of '*C in urine and
feces of rats during and after once-daily in-
travenous administration of ['*Climidazo(1,
2-b]pyridazine. Mean values £ S.D. (n=3).
*Days after the last administration.

R EFUens, BRER, R, TEEUAOHES
T 12 HEHEZKEEKREICEZL 1z, FRER, PR, T
ERTRIREPMP LRERERL M, ZORER
NS (ERRR 0 1.3~2.9), Z 72, cefozopran #7
v MCEIRNEE S L7 E ED IP DEREH 4.8 %I
TERLWI LS, cefozopran & T v b iz RIEEIKN
BELTY, Zhos Ml IP BHROBSIDEL <
ERT22B3wEELISNS,

2-4-3 REFE~OHRM

(“CIIP 27 v Mic 7 HEIRBE&IRAKRS L Tt
BEDBEM % T~ 72 (Fig.5), RERSHARS, HEdk
RIZIZERINCIR AP S h, BE5E2HIETSE,
72 R TR SR D 84.2 %0SERIZ, 10.9 %H3EI,
Eb¥TI5.1 %BosHht iz,

UL D®ER» S, cefozopran # 7 v b iz RIEEIRA
BELTH, I (IP) BHRESSERIZEL CER
THIERRWEEZ NS,
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Metabolic fate of cefozopran hydrochloride, a new broad-spectrum cephalosporin,
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1) Disposition of cefozopran hydrochloride

After intravenous administration of ['*C]cefozopran hydrochloride, the plasma concentration of un-
changed drug decreased with a half-life of 0.32 h in rats and 0.67h in dogs. In these animals, most (93~94
%) of the total “C in the plasma was unchanged cefozopran, indicating that this antibiotic was hardly
biotransformed in these animals. After intravenous administration to rats, *C was distributed widely in,
tissues with relatively high concentrations in kidney, plasma, lung, and skin. Placental transfer and lacteal
secretion of *C were observed in rats. In rats and dogs, '*C was protein-bound only to a small extent (=
10 %). The binding of bilirubin to human serum albumin was not affected by the addition of cefozopran
(100ug/ml). In both rats and dogs, a larger amount (84~91 % of the dose) of the unchanged drug was
excreted in urine. In rats, only a small amount (4.8 % of the dose) of imidazo[1,2-b]pyridazine (IP) was
biotransformed from cefozopran.

2) Disposition of IP

After intravenous administration of ["*C]IP, the apparent half-lives of IP in plasma were 0.6 and 7.5 h in
rats and 0.2 and 5.6 h in dogs. In rats, "*C was distributed widely in tissues. In both rats and dogs, IP was
eliminated mostly as metabolites within 72 h, with larger amounts appearing in urine than in feces. IP-
related materials did not accumulate in rat tissues on repeated administration.



