VOL. 36 S-5

CHEMOTHERAPY 187

Cefodizime sodium(THR-221) D & EEREIMIC 31T 5 EABIRE

BT 2 FHES - EIART - %
HMBFER] - ANSRE] - IOKER
RISIE S T HPRA & H BISRRE I - & @PERF AT

Cefodizime sodium(THR-221) %<2 &, F v b, 74 F, 1 B LU VIZHIIRFD 515 mg/kg
#E L EOMmBEFRE, HBAI, RPFEESICOVTRE L, @M, E L Ti Cefotetan

(CTT) R HWTHE L,

THR-221 D H %5 H O MAEFRERBII Y FIR/OEL, KW TF v b, b, v9 X, /X
DHETH Y, EWFREREM(Tin)iZFNFN2 430, 1.9205H, 1.54FM, 27480, 1.138:M
THholzo TNLDMEIZCTT LT AHE, =R, v b, YHFTHLMIEL, 1X, U

TRETRVWERTH -1

THR-221 i3 BHERE L 2 IS MBI L, £ OIS MR > B > i > 5F > M >0 > 50 > >

KBRS BEOMTH - 720

THR-221 DRIz Y4 FCTH, HSRN8%, w9 X, T b, 1%, HILTIB~65%T

ﬁﬁf:o

THR-221% 7 v M 1AM T 7003 2 B8MERBIRAIRS Lz & A0MFEHREX, BEKXRSDEE
LIZIZETH Y, EFEEIC L AEMERED LN o7
THR-221 %405 » b, A XTHRG L2 L anmiEd £ 72 i3 REMIRAE 2, B icit~T

PEEL Lo

4 XZBITH THR-221DHEMIX SR L 7oL Y FERAROMBPIBEDO LB, AR TET

[ R (P AT Y (A

BIHEERT v b, EELRECCL)FEES » M THR-221 % 8E LB E0OMPRE R, F
HT v MCHENTIHZABE ThH o720 TR ESH 58, B L 51T LMK

TERAA LRIz,

TEAIREZ T v . Bromethylamine hydrobromide(BEA)B/&E 5 » M THR-221% i L /255
A, EES v MIEXT T DER, AUC D¥RHFA LI,

59 bOMKE, R, BHICOWVTTLC- M+ 4= b5 74— 2L BERAHDORE, T/-
HC-THR-221 % AW TR ORE 21T o 7205, RO d 72,

THR-221[disodium(—)-(6R,7R)-7-[(Z)-2-(2~amino
-4-thiazolyl ) - 2- methoxyiminoacetamido ] -3- [ [[5- (car-
boxylatomethyl ) -4-methyl - 2-thiazolylJthio ] methyl]-8-
oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxyla-
telidAF R M (M) & V(L) TERK, BARS
N LVCEFHEE=MRt 7 2 ARAEHNETH D,
MEFMRAERDPOILBME AR PVEARL, En
terobacteriaceae @ M S. pyogemes, S. pneumoniae, H.
influenzae, N. gonorrhoeae |23t L THWIIE N # /R L
e, —%, ERESWICBITAEHIBOTEL,
KHEEHRIEILALROLNT, R2UOENEHTH
HIENRENRTWVEY,

THR-221 % ##IRPISR 5 L 7o & & DAEGABNEZ RET
AW, w9R, Ty b, vHF AR, N, HE

Ty b HEAXBIVN, BEES - FEHVTLP
WEOHS, Rt 22 3BHPHEHICOWTHRETL
Too BBFFIMALFEPMHENLVIFHELOL
o, ERROMEAHS TV 5 Cefotetan % 3 FBFE |
LTRE%21T o7 KB LIVHBNIHIET v V2 H
WTRET L, EFSBYIZOVTE MEEL VTR
L7

1. RBHMESLUSZE
1. EREH
1) JEFRILED
THR-221(~¥ R I, Lot No. D034, E 040, N 070, L
029), Cefotetan(CTT, IUIZHRE), FTo~xXxT N
250(H & # )V 7 &), Bromethylamine hydrobromide
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(BEA, WH{LRL) & & UTUEILIRE(CCL, L) %
R L7,
2) EiRLEY
MC-THR-2214d~ % R b THB SN LIRS iEL7.1
uCi/mg, 32.1 4Ci/mg, BAHELEMMBENRB LD
DEFEALA(Fig. 1)
2. EEREY
RITRT EEREIW %A L7
< % R:ICR#%A, H 21~30g, 4~5:HM, BFE
AZE VLN
5 v b:vqRAY—F, MM, 125~270g 7~9
HAK, BERILTLINIEA
v 4 ¥.AEXAEERME, G, 2.8~3.6kg, HL
KEEH & D IEA
1 X ¥—ZIK, HEHES.3~13.6kg, Labora-
tory Research Enterprises # & Uf White
Eagle Laboratories Inc. & 1) i A
¥+ VT AN, M, 6.5~7.2kg, 1 FE
$ET o b A5 =%, M, 10~15¢1 8K
20~29 g 2 E#s, 31~46 g3 HH, 51~
69g4 Ak, WTNbBEILTLNH
A
MEA X E=7NK, H, 0.9~1.3kg 2~3:8ik
White Eagle Laboratories Inc. & V) A
3. &k5&
BSWETNCESHERRERTHE L, ft5&
1215 mg/kg & L7e = AORBRAES TS5 ml/
kg DEET, 7 PORBRAZKEBLUGET ~ b
DETHETIE2~10 ml/kg DEET, THFOENH
PRAI%S, 1 X ORIIEFREBIRAIXS, 9FE 20N
FIRAR S, HVOBRBIKTEBRIRNIKS Tid 1 ml/ke
DEET, F/ZBLEWER VLT v FOERTI,
R&IRA 550 £Ci(2~5ml)/kg DEIE TG L7,
4. MEBOIRIL
<R, 7y b CIRERERHIZ 1 #3~5LNEW T
I—-FVHETICRBEL, TRERLVRILLZ, 7~
M EFR S KERTILEAR D S ERIIRM L 720 74
FTR 1B ITLAY, BFMERMIRS A & Rt

Fig. 1 Chemical structure of YC-THR-221
OCHJ COONa

I:LftICHﬁT;ICHKDONa
c -CONH--

* : Labelled position

H: Nklsj'

DENMIRE DRI L7z, 4 X Tid 1 B3~6L T Huvig
R & BRI ORI IER MR E h, HA T 183
PC% FWRIRIRTERIR & D iRILL 720 SD3E 1 X IZIT 5
ERTIE 1 BES IE % BV ARSIk & 0 iR L 72,

5. JROIRIN

2R, Ty NBLUHIVIE ] BE3~6EOHW B\,
WRIPL L B — JIZAR0~6, 6~12(F7:120~12)
BEUI12~24BEM 1 HIRSEM LR ERLL 720 74 ¥
1M 3IPEHY, EHX5%0~6, 6~12, 12~248F
4GP 7 7 — 7 VikIc & D aBIPER 8¢, B%H%
WRESHE, 1 X3 1H6IEDOMERV, BHLS
#%0~6EE M DT Y 7 — 7 VIS & b EBEMIZER
RU, 6BEMLARE24MEM T CHAIEMIRE R L 720
6. LKA I 5E F UK OB
HERTAIET » P BLUSHET » PTREF L. 7
vy M 1B 3EEA, SHEHMIZT— 7 VBT
THRMLTAMIRE ik L, [FBFICHE, A6, L, B,
B, M, BIRR, MM, EMBILUBALLEH L, &4
BEkSEBRERTRIFL, BBk MAEERE]1IH
L3~SEAERENO.IMY) v E&&H(pH7.0) ¥ MA T,
Y b O v (Kinematika #H) TKRKBTIZFEISF—
E L, FEZF—F%5TC, 3000 r.p.m. TI55 &L
DL, FOLEY —20CICTHBEREL DET
M3 ERRICT— 7 VKM T IS CHRB LT KK
DIRM L, FEEICH, B, FBXUFLHEE LA, 18
6~8IL% AV, ZHllERMOMAKEEbETIRAHEL,
BIBRICE L7,

7. B, BHEES b

1) FFErttEES & +9

1H3EDT » PET—-TUVRERTICREL, £18F
PR L, RPHEREOREICEE L TXBERA Y 7 -
FUVEIZEIDHERL, K—N=ri5—JICEEL:
“C-THR-221% R&R» HIx5 L THRBMIZ M T 7213
RERI L 720 MBUEBRFRA & EReag R L7,

2) Bt ES » b

I1HAROT » b3 —FVRBFTICHBEL, B8 -
AIRE R L7 REHEEERORIE ISR L CIdEREI
RIJIFVLrFa—T5EAL, K—n=rr—-JiICH
FE L72o “C-THR-221%4%5 L CRREFAICIAR $ 721308
TR 72, A SEARAR A & EHEAY IR L 7o

3) CCl fFREE F » }©
FFBEEEIZ CCla % 1 ml/kg DEAT1H1[E, 3
HERETHS LTER L, 185D » I THR-
221 % BRI 5%, SHEREICZ— 7 VRETICT
BREL, TRERDSIRM L,

4) Bromethylamine hydrobromide (BEA) & fE%E 7
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I\G)

HEEHIE BEA 250 mg/kg ¥ 1 H 18], 3 AMAL
FHSLTHEMNL, 182~30LnF » b THR-221
L BRI S %, SHAIERMIZT— 7 IURETIC TN
L, TRERS,S®RML 7,

8. RAMORE

1) TLC-NX 4 A A= T 5374 —=12&B5 » bOM

3%, Bt s LURTREHORE

THR-221%#%5 L7757 v b D 1 B X4 BEM kO M,
0~8%5 & U8~ 24B5 I HEM S 72 RBiT & L VIR %
L7z MRS TICTIEETROAY 7 — VML
eAOMATREAL, F0OXLE#TRMHLT, Bt
BIURIZEE VA VHER 7L — }(TLC ; Silicagel
60 F-254, Merck) LIZEFREFNRAKR » b L7 n-7%
J—NV KB K=3:1:2(V/V)TRRML, BREEL:D
t, 7L— b % E coli JCM 6255 % & tr Nutrient agar
(Difco) EIZ 4T, 07FEH SE, YL—-bERELL
Db, ERER*37C TI8~20BFRKEE L 7=,

2) ERLEWICL D55 oM, R UMt

KMWoORE

UC-THR-221%#%x5 L7:5 » b 1 Befifk O Mm%, 0
~128sRIcHE S - RB S UFRH R ER L2, M
KETIZTARERDAY 7 — LML AN T
BREAL, ZORLLFELBHLT, RBLUMETIIE
EEmkfkrso< b 757 4 —(HPLC)ICTEFREIRSY
L7

3) b FEERRKMWORE (in vitro KBR)

v MEMEIZ YC-THR-221 %ML 7:0.1 M ) ~ BE#E T
WEMATIO%FES & — b &KL, 37C24BFR 1 »
FaixX—-PpL7,

3000 r.p.m. 1557 .78 L C, LEiF% HPLCIZTH
L7,

RICIEIES THR-221 % W TR MY & 58, HRL,
FABYZXZ~X% b, 'H-NMR AXZ F VIZTRHEL
PARS

9. EFIBAEDE L

1) B#EPfks o<+ 74 —(HPLC ik)"

THR-221%§%5 L - M3 5 & UK T Y 4 — MR
£0.5ml (23F L, PIEBHZHE(3,5-dinitrobenzoic acid) %
BUAY /- 2ml ZKETICHELZHMSFEML,
STTINsMEBER ELTMET-72(5T, 3000
rpm, 155B). KIZELEFEXERRMT CiR#E L THRiE
¥0.1M) Y EEREH(pH 7)0.5 ml IZBEMR L, ZTOBHE
% HPLC #Ticft L7z RI20.5ml i2xf L, AEIZH
(3,5-dinitrobenzoic acid) # & ¢0.1 M) > BE&R#H# (pH
7)%MA T, Millex-HV 7 4 V¥ —Cil:BL 7, il

% HPLC 7P#TICHt L 7o 32 MR LC-6A 2 H Vv, 7
7 413 Radial pak NOVA Cis(4 ym, 8 mm id X100 mm
(Waters, Z-type-Module) ¥ FlVy 7, B84 12 5 mM
sodium 1-hexanesulfonate & 2 % acetic acid ¥ & &7 ¢
=k )IV/K(20/80) K % BV, ifKi22.0 ml/min
&L, B2 UV-264 nm T o 72,

WL ame By omig, RB &L UMBH RS D%
FICRLTIE, MM LC-4A B, H T L1 -
Bondapak Cis 3.9 mm id X 300 mm (Waters) % B>,
BHIZ0O5% M) FAT I, ) M(pH2.25)/25%
TEb= M)V ERWS, ##BIE1.5m/min &L, 20
~60HBICAMLT, b v FL—%—(ACS-1I,
Amersham) 2 A Tl v FL—2arhy o o—
(Mark [, TracoriZTHUHiEXMEL o b b HEFEH
TRHORFICHEEL T, BHHIZ0.5% P FLT
IV, U UBRKEB(pH2.25) kA, ¥4 T+ T4
#—(RLC-551, Aloka) il CHSIREXBE L7z CTT D
ERICELTit, KA TFICMmHE 1 EIOSM by z7al
MEREBTE 9BFMATH 1 FRIBL S HEHEL 72, KePic
304> MM B %, 3000 r.p.m., 15+ %.Lo 58 LIz & A R
BErid, REKIIELES )b F2AORARL Z2Mmig
CTT &ML T, LEAK &L FBRICRELLE LIEK
L7

HPLC & B3 Bi# LC-4A ¥\, % 7 42 Nucleo-
sil 5 Cis 4 mm id X 150 mm(M-Nagel) % 45'C O — € iR B
KR THEB L, BEHIIMEAH T M/15
NaH:PO: ¥ &L 7+ b= 1) )L /Kk(8/92)(pH 3.0) %
V), §iti#Ei21.0~1.2ml/min & L, BH X UV-280 nm
'f'ﬁof:a'o

2) BEWFHE R (Bioassay k)

BIERIZREVRIE L 72%%

3) BatRERlEE

B, BokitthEEEERO MBI M50 41 F 7212100 4
% SEHRBEE B (Packard Model 306) THIEMLEE L, CO:
W UXH) & L T Carbosorb®(Packard), ¥ > FL—%—¢&
L T Permafluor®(Packard) ¥ AV 7z, IRB L UBEHIZ—
ERICHML, 1000 £35S > FL— 5 —(ACS-T)
BRI, Bt Y cFL—va vy s s —
WTRIE L7z %28, MYTHERAEIL THR-22LBEE I
B,

10. &) SIFHIREAT (IR BE SR B RRAT )
THR-221#z 5D+ X T8, CTT RGO Y4 ¥,
12, FLOMmPFME)PiRE—IFRMHRIZ, two com-
partment open model {2t o TR L7z, CTT {50~
7 A, 7 v MIDWTid one compartment open model 2
o TR L7, BATICIXIBMA4I 2 AL, 1A
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619 ) MULTI(EMIE B/ Z Feif) & AV T simulation Fig. 3 Plasma concentration of CTT after
curve ¥k, KEINFEMERENMM L7, intravenous administration of 15 mg/kg
to various animal species
I. #& E 3 300 HPLC

1. &MY O M+ REHRS

THR-221B L UCTT %, =7V X, T b, 7H#F,
1 2B LU VICHBIRRIES L7 L & o iRt
% Fig. 2B LU3IRL, DL ANKMIFMER
% Table 1 BLU 2IZ7R L7
THR-2214% 5- % O M4 P IRE 13T 4 ¥ TR, kK0T
Fk, Y, TIAOMRTH), 1 XA TRLEI7,
H Wi A (T2 B) 8 & U Y il T AR (AUC)
=9, 96, 9H¥ AXBLUVFLVTERLER
2.74, 1.92, 2.43, 1.133 & U¥1.54B%0, 128.5, 225.1,
398.7, 64.35 & U207.8 ug * h/ml T o7z HPLC ik
& Bioassay i3 B —H L Tz, CTT 5% DM 4%
PRI/ O KEIIZ R BICRECECED, T
(3723 T B)BEXUAUCIR=TY R, T v F. 7HF,
1 2BLUHVTERENI, 13, 37, 5258 L U1.30
BEf, 7.6, 16.7, 30.4, 50.03 & ¥174.5 ug * h/ml T
Hotze

Plasma concentration (ug/ml)

THR-2211¢ CTT & H8 LT, M¥EPEMiiz~ , 12 4 6 8 I
T b, THXTHLIIIEL, 14X, FLTETEL Time after administration (h)
HRTHHT,

Fig. 2 Plasma concentration of THR-221 after intravenous administration of 15 mg/kg
to various animal species

300 HPLC 300
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Table 1 Pharmacokinetic parameters of THR-221 after intravenous administration of 15 mg/kg
of THR-221 to various animal species
Species A B a B Co Kel Kiz Kz
(ug/m) | (pg/ml) () (™ (#g/ml) () (7)) (™Y
HPLC
Mice 74.8 20.0 1.51 0.253 94.8 0.738 0.51 0.52
Rats 89.7 76.2 6.65 0. 360 165.9 0.737 3.02 3.25
Rabbits 162.1 97.8 3.10 0. 288 259.9 0.663 1.38 1.35
Dogs 95.2 31.9 5.86 0.732 127.0 2.050 2.43 2.11
Monkeys 142.2 81.6 6. 40 0. 450 223.9 1.116 3.32 2.42
Bioassay
Mice 63.1 20.6 1.48 0.276 83.6 0.715 0.47 0.57
Rats 73.6 82.5 6.11 0. 403 156. 2 0.720 2.38 3.42
Rabbits 169. 4 91.7 3.01 0.327 261.1 0.775 1.29 1.27
Dogs 102.0 39.8 5.72 0. 665 141.8 1.730 2.53 2.13
Monkeys 147.7 99.1 4.94 0. 459 246.8 1.010 2.05 2.34
Species Tiza Tz AUC Ve Vp Vdss CLr CLr
(h) (h) (g * h/ml) (L/kg) (L/kg) (L/kg) (ml/min * kg) | (ml/min * kg)
HPLC
Mice 0. 458 2.74 128.5 0.158 0.155 0.313 1.95 1.09
Rats 0.104 1.92 225.1 0. 090 0.084 0.175 1.11 0.49
Rabbits 0.225 2.43 398.7 0.059 0.059 0.118 0.65 0.55
Dogs 0. 200 1.13 64.3 0. 140 0.123 0.263 4.06 1.52
Monkeys 0.144 1.54 207.8 0.070 0.075 0. 145 1.22 0.78
Bioassay
Mice 0. 469 2.51 117.1 0.179 0.147 0.326 2.13 1.17
Rats 0.113 1.72 216.9 0.096 0. 067 0.163 1.15 0.47
Rabbits 0.237 2.17 344.9 0.058 0. 059 0.116 0.75 0.59
Dogs 0.203 1.16 84.1 0.128 0. 102 0.230 3.12 1.34
Monkeys 0. 147 1.52 247.4 0. 061 0. 056 0.118 1.02 0.69
n=3~6
Table 2 Pharmacokinetic parameters of CTT after intravenous administration of 15 mg/kg
of CTT to various animal species
Species A B a B Co Kel K1z K21
(pg/m) | (ug/ml) (7 (7 (#g/ml) (L) (7 (7
HPLC
Mice - - - - 32.4 4.243 - -
Rats - - - - 52.9 3.163 - -
Rabbits 114.4 18.4 7.96 1.130 132.8 4.453 2.54 2.10
Dogs 41.0 34.2 6.92 0.810 75.2 1. 509 2.57 3.65
Monkeys 107.0 77.0 3.50 0.536 184.0 1. 055 1.20 1.78
i Tiza Ti2f AUC Ve Vp Vdss CLr
Species .
(h) ¢h) (g * h/ml) (L/kg) (L/kg) (L/kg) (ml/min * kg)
HPLC
Mice - 0.163 7.6 - - 0.464 32.9
Rats - 0.219 16.7 - - 0.284 15.0
Rabbits 0. 087 0.616 30.4 0.115 0.141 0. 256 8.3
Dogs 0.136 0. 866 50.0 0.203 0.124 0. 327 5.0
Monkeys 0. 201 1. 296 174.5 0.082 0. 055 0.137 1.4

n=3~5
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2. 7, MAPIRE

THR-221% 5 v MCRMRPIE ' L7 & & DOMLMNIRIE
ROETH L, RWTH, i, F, EMOTH), K,
KIBR, B i (3 EIRBEDIITTH o 7:(Fig. 4 )o

3. ZHEsHWOR Bk

THR-221%<"V X, 7 b, OH¥, (XBLUHL
BIRAES L 302UBEME TORPHER®E
Table 3IZ/R L7

RepPEt iz 4 ¥ CHRE5RNB.5% LW, v7 X,

b 4%, HVTENENS6.2, 43.7, 37.6, 64.6
%Th o7

4. 95 blkkS

THR-221%7 » biCH[E, 1H1M7BMBLUI1A
1 @14 A A RMIRPIIE S L 7=k O Mm%+ iR % Fig. 5
I, EEH¥REB T Table 4IZ7RL 7,

V3§ two compartment open model |2 8€ > THH
L, T2, AUCTHET AL, W, 18MBL02
MM EIET Tz B i ENEFN1.83, 1.89, 1.8285M,

Fig. 4 Tissue concentration of THR-221 after intravenous administration of 15 mg/kg to rats

200} HPLC

100

wn
o
't

—
(=]
1

Tissue concentration (ug/ml or g)
[3,]

—
"

(=]
(4]
1

0.5 1

™ 4
>
oo

200+ Bioassay

051 2 4 8
Time after administration (h)

Table 3 Urinary excretion of THR-221 after intravenous administration of 15 mg/kg

to various animal species

Urinary excretion (% of dose)
Species HPLC Bioassay
0~12 0~24 0~12 0~24 (h)

Mice 54.3 £ 1.5 56.2 + 2.4 53.0 £ 2.0 54.8 + 2.9

Rats 41.9 + 5.7 43.7 £ 6.9 39.3 £ 6.2 41.0 £ 7.3
Rabbits 80.2 + 3.5 84.5 + 2.4 76.4 + 4.0 79.6 £ 3.9

Dogs 36.4 £ 8.0* 37.6 £ 8.0 42.0 £ 10.2* 43.2 £ 10.1
Monkeys 63.9 £ 6.7 64.6 + 6.1 67.5 + 9.3 68.1 + 8.9

* . 0~6 h urine
Mean * S.D. (n=3~6)
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AUC 13212, 224, 238 ug: h/ml TdH ol 18I, 2
FEEREOMMETIRERBIIHUOIEES L A% THD,
MRIC L AERERBO SN LD o7

5. $#%7 - b, HEAXTOHE
THR-221%&#1, 2, 3, 4 BLU7THEKEDS » b
KETIRSL, 5 18X 4BME0mYE, WK, 5,
FF, EARRRPNIREE % E L 7o

MEEE &b ICmAER IR, 4BERE LIRS 2B
FAsA bz, L LSRR 4 BMEICD T

Fig. 5 Plasma concentration of THR-221 after
intravenous administration of 15 mg/kg,
at 24-h intervals to rats

200 HPLC
100

501

101

Plasma concentration (ug/ml)

11

1 2 4 6 8 12
Time after administration (h)

Table 4 Pharmacokinetic parameters of THR-221

at 24-h intervals to rats

MY & MR AR o, 1M TIZIZE A &%
{b% H - 7:(Table 5),

THR-221 % 4:1% 2 BMOLHE 4 X121 B 1[6 7 A M
BRI S, o4tk 3 MMODE 1 X I HEMIKA
%5, $7:6 » ABO A X ICHMEIMIRPILS Lz koM
MR EFig. 6 BLUTIC, EWHEMTHE
Table 627K L72o

HEAXROMBRGE, BHREGHO 2B LU
EAXORBIRS M, BRA XOREIES#0 2 MO
MM, Tizh, AUCIZ2DWT Student D T BEIZ
THBTBIM L 720 D4 R OBERS BT T /1,358
M, AUC60.2 ug- h/ml TH Y, #HEZEHT Ti2f
1.766 M), AUC62.3 ug- h/ml Th Y, 2 HM THEH
THEERED LN, MRS L B ERMEIIBO L
nighois,

B4 X TD Tz B 130.8885M, AUC45.3 g - h/ml
Thh, HEAXRDEOZEHELBTHE, 54,
6, 8B TLEA X TOMPEHBENAETIZHL (p
<0.05~p<0.01)E7: T f T LA LEBEEILD S
N7:(p<0.05)2%, FDELDHREIIENSDTH 1,

6. 7UNRRY FRGIZLHHE

Y- Xiz7a~xzx L F 245500 mg) % K30 ml
L LIZROZE L, %5304 1%1C THR-221 % §#IRMA
WE L7 EMARLED I OR; —/N— BT o 74
R, 7OXAY FHARTOTMICMETRED LR
T2 f DERHH 7= (Fig. 8, Table 7).

7. BiF, BEES , b TCOBE

1) B, BHEES » +

RIBE LR LI ES » P TIREET » b
B LT, mMPERETIZ o -Phase HE L 2 h B A/
S BH, Tw:BIREL %D, AUCIZIZIZF%ETH -
7oo F720~24B5BDRPHEMETIX, EFT » +2°

after intravenous administration of 15 mg/kg,

Day A B a B Co Kel Kiz K21
( #g/ml) (ug/ml) (7Y (h7Y) (¢ g/ml) (7 (7 (7
53.3 71.4 2.24 0.379 124.7 0.588 0.59 1.44
7 40.3 69.0 1.14 0. 367 109.4 0.489 0.16 0.85
14 54.1 83.7 2.90 0. 381 137.8 0.579 0.79 1.91
Day Tiza Ti2f AUC Ve Vp Vdss CLp
(h) () (pg-b/m) | (L/kg) (L/kg) (L/kg) | (ml/min - kg)
0.310 1.83 212 0.120 0. 049 0.169 1.18
7 0. 608 1.89 224 0.137 0. 026 0.163 1.12
14 0.239 1.82 238 0.109 0.045 0.154 1.05
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Table 5 Tissue distribution of THR-221 after subcutaneous administration of 15 mg/kg

to young rats HPLC
. Concentration (u«g/g or ml)
Tissue Hour ] 2 3 2 7 (weeks)
1 70.1 70.0 58.1 65.3 55.6
Plasma 4 36.1 43.4 39.2 21.5 20.0
, 1 0.4 0.4 0.5 0.3 0.5
Brain 4 N.D. N.D. N.D. N.D. ND.
1 10.5 12.8 10.0 9.1 11.9
Lung 4 5.9 7.3 5.6 2.7 3.2
, 1 9.0 8.0 7.4 5.2 1.4
Liver 4 5.3 4.8 3.8 2.0 2.1
Kidney 1 17.4 29.2 23.1 18.4 30.5
4 10.5 12.4 16.6 9.3 7.1

N.D. : Not detected

Fig. 6 Plasma concentration of THR-221 after
‘'single intravenous administration of 15 mg/kg
to infant and adult beagles

HPLC

50

—o—Infant (ca. 1.2 kg)
—a— Adult (ca. 6.8kg)

Plasma concentration (ug/ml)
9 3

12 4 6 8 12
Time after administration (h)

Fig. 7 Plasma concentration of THR-221 after
single or multiple intravenous administratjon

of 15 mg/kg to infant beagles

100+

50+

101

54

Plasma concentration (zg/ml)

0.51

HPLC
3weeks old (ca. 1.2 kg)

—e— Multiple
—a— Single

4 6 8 12
Time after administration (h)
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(Fig. 9, 10, Table 8),
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Table 6 Pharmacokinetic parameters of THR-221 after single or multiple intravenous

administration of 15 mg/kg to infant or adult beagles

Administration Tz AUC
(15 mg/kg) (h) (ug * h/ml)
Infant . 1.35 £ 0.28 60.2 + 10.5
Single
Adult 0.88 + 0.21* 45.3 + 12.5
Single 1.35 + 0.28 60.2 £ 10.5
Infant .
Multiple 1/day X 7 1.76 + 0.43 62.3 + 16.8
Mean + SD. (n=5)
* . p<0.05
Table 7 Pharmacokinetic parameters of THR-221 with and without probenecid after intravenous
administration of THR-221 15 mg/kg to male beagles
A B a B Co Kel Kiz K21
(#g/ml) (#g/ml) (77 (h7h (ng/ml) (7Y (7Y (L)
HPLC
THR-221 + 94.2 49.3 9.23 0.733 143. 4 1.84 4.32 3.81
Probenecid + 30.0 *+ 10.0 + 2.66 + 0.119 * 33.6 T 0.44 + 1.47 t 1.46
THR-221 67.0 45. 4 7.16 0. 904 112. 4 1.89 2.79 3.39
alone + 21.0 + 13.7 t+ 2.85 + 0.124 + 29.1 + 0.38 + 1.50 + 1.26
Bi(_)assay
THR-221 + 84.2 35.3 5.84 0.603 119.5 1.72 2.59 2.14
Probenecid + 25.8 t 16.1 t+ 2.44 + 0.215 + 32.4 + 0.60 + 1.54 + 0.84
THR-221 62.9 37.3 6.74 0.762 100.1 1.70 2.84 2.96
alone + 21.9 + 9.6 + 5.07 + 0.174 + 23.0 + 0.71 + 3.09 + 1.62
Tiza T2 AUC Ve Vp Vdss CLp
(h) (h) (ug * h/ml) (L/kg) (L/kg) (L/kg) (ml/min - kg)
HPLC
THR-221 + 0. 080 0.97 79.7 0.111 0.124 0.234 3.30
Probenecid 10.021 +0.16 +17.9 + 0.032 +0.018 | £ 0.046 + 0.88
THR-221 0.110 0.78 59.9 0. 141 0. 107 0.248 4,33
alone 10.046 +0.10 +12.5 + 0.037 +0.044 | £ 0.050 + 0.91
Bioassay
THR-221 + 0. 150 1.27 75.2 0.136 0.151 0.287 3.72
Probenecid +0.093 +0.45 +28.0 + 0.048 +0.054 | £ 0.090 + 1.35
THR-221 0.148 0.95 61.8 0.156 0.119 0.275 4.14
alone +0. 094 +0.21 + 9.2 + 0.034 +0.031 | + 0.028 + 0.71

Mean + S.D. (n=5~6)
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Fig. 8 Effect of probenecid on the plasma Fig. 9 Blood concentration of radioactivity after
concentration of THR-221 in beagles intravenous administration of 15 mg/kg of
4C-THR-221 to bile-duct-ligated rats and
rena] artery- and vein-ligated rats
® THR-221 with probenecid

100
100 ® THR-221 alone
—HPLC 50
50 4 ------Bioassay
= — Renal artery- and vein-ligated rats
£ E
}i, ~
) g 101
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E c 57
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Fig. 10 Cumulative excretion of radicactivity after intravenous administration of 15 mg/kg of *C-THR-221
to bile-duct-ligated rats and renal artery- and vein-ligated rats
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Table 8 Pharmacokinetic parameters of THR-221 to bile-duct-ligated rats and renal artery- and

vein-ligated rats

A B a g Co Kel Kiz Ka1
( g/ ml) (ug/ml) (7Y (7Y (pg/ml) (h7h (7Y (h7h
] ] 41.2 18.2 1.34 0.171 59.3 0.456 0.27 0.79
Bile-duct-ligated rats + 20.8 + 25.8 +1.23 |+ 0.164 15.6 + 0.056 + 0.22 +1.17
Renal artery- and 40.2 36.1 2.08 0.125 76.3 0.235 0.74 1.23
vein-ligated rats + 10.9 + 15.9 + 1.81 |+ 0.065 |+ 11.4 + 0.079 + 0.58 +1.24
37.2 33.3 1.76 0.284 70.5 0.514 0.55 0.98
Normal rats +2.5 +8.0 +0.15 |+ 0.024 16.0 + 0.025 + 0.02 + 0.19
Tiza T2 8 AUC Ve Vp Vdss CLp
(h) (h) (pg-h/ml) (L/kg) (L/kg) (L/kg) (ml/min-kg)
] ] 0.826 10.43 131 0.254 0.407 0.661 1.93
Bile-duct-ligated rats | 4 g 523 +11.93 +14 +0.024 |+ 0.474 | t 0.497 + 0.22
Renal artery- and 0.664 7.42 348 0.207 0.182 0.390 0.78
vein-ligated rats + 0.608 + 5.21 +92 + 0.036 | + 0.105 |+ 0.137 + 0.20
0.396 2.45 138 0.214 0.124 0.338 1.83
Normal rats + 0.032 + 0.20 +16 + 0.017 | £ 0.035 | + 0.053 + 0.22

Mean + S.D. (n=3~4)

Table 9 Biochemical and histopathological findings in rats with CCli-induced hepatic injury

Item Control CCle
GOT (IU/L) 77 £ 13 322 £ 105
. . GPT (IU/L) 30 £ 6 180 + 70
Biochemical data”
Urea N (mg/dl) 14.7 £ 1.3 22.5 £ 1.5
CRN (mg/dl) 0.36 + 0.07 0.43 £ 0.05
Liver
Hepatocyte
Vacuolization - + ~ #
i . o Swelling with degeneration - + ~ #
Histopathological findings® )
Necrosis — - ~ +
Cell infiltration - +
Kidney
Significant changes — —

* : Mean * SD.

# . Grade ; — (No change), + (Slight), # (Moderate)
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Table 10 Biochemical and histopathological findings in rats with BEA-induced renal injury

Item Control BEA
GOT (IU/L) 66 £ 3 38 £ 11
Biochemical data* GPT (U7L) 1 1 x1
Urea N (mg/dl) 15.4 = 4.0 135.1 £ 5.5
CRN (mg/dl) 0.39 £ 0.02 1.84 £ 0.26
Liver

Significant changes - -

Kidney
Papilla
Papillary necrosis - H
Histopathological findings® Cortex
Necrosis of renal tubules - -~ +
Dilatation of renal tubules - + ~ +
Medulla
Degeneration of renal tubules - + ~ +
Hyaline casts - - ~ +

* : Mean t S.D.
# . Grade ; — (No change), + (Slight), 4 (Moderate), #t (Remarkable)

Table 11 Pharmacokinetic parameters of THR-221 in rats with CCli-induced hepatic injury
and BEA-induced renal injury

A B a B Co Kel K1z K21
(pg/ml) | (pg/ml) (h7h (7 (#g/ml) (h7h (7Y (L)
HPLC
Hepatic injury rats 65.9 68.0 8.29 0. 294 134.0 0. 560 3.67 4.36
Renal injury rats 78.4 79.5 5.65 0.196 157.9 0.375 2.53 2.94
Normal rats 58.1 69.7 6. 80 0. 305 127.8 0.539 2.72 3.85
Bioassay
Hepatic injury rats 62.9 69. 4 6.59 0. 303 132.3 0. 555 2.74 3.60
Renal injury rats 125.7 80.5 7.39 0.187 206. 2 0. 460 4.12 3.00
Normal rats 73.0 81.4 8.42 0. 345 154. 5 0.631 3.53 4.60
Tiza T2 AUC Ve Vp Vdss CLr
(h) (h) (¢g = h/ml) (L/kg) (L/kg) (L/kg) (ml/min * kg)
HPLC
Hepatic injury rats 0.084 2.35 239 0.112 0.094 0. 206 1.05
Renal injury rats 0.123 3.55 421 0.095 0.082 0.177 0.59
Normal rats 0.102 2.27 237 0.117 0.083 0. 200 1.05
Bioassay
Hepatic injury rats 0.105 2.29 238 0.113 0. 086 0.200 1.05
Renal injury rats 0.094 3.7 448 0.073 0.100 0.173 0.56
Normal rats 0.082 2.01 245 0.097 0.075 0.172 1.02
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Fig. 11 Plasma concentration of THR-221 after

intravenous administration of 15 mg/kg to
rats with CCli-induced hepatic injury and
BEA-induced renal injury

Plasma concentration (ug/ml)

& Renal injury
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® Normal rats
—HPLC
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Fig. 12 Bioautogram of rat plasma, bile and urine after intravenous administration of 15 mg/kg of THR-221
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Fig. 13 HPLC radiochromatograms of 1 h plasma, 0~12h bile and 0~12 h urine after intravenous
administration of 15mg/kg of “C-THR-221 to rats
1 h plasma 0~12 h bile 0~12 h urine
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Fig. 14 HPLC radiochromatogram of fecal homogenate
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Fig. 15 Chemical structure of in vitro metabolites
in fecal homogenate
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PHARMACOKINETICS OF CEFODIZIME SODIUM (THR-221) IN EXPERIMENTAL
ANIMALS

HiTosHI MATSUSHITA, MASAHIKO YOSHIDA, KUMIKO SAKAWA, TERUYOSHI MARUNAKA,
Eut MaTsusHiMA, KENJ IRIMURA and YASURO KAWAGUCHI
Research Institute, Taiho Pharmaceutical Co., Ltd.

The pharmacokinetic profile of cefodizime sodium ( THR-221) was studied and compared with that of cefotetan(CTT)
in mice, rats, rabbits, dogs and monkeys after intravenous administration of 15 mg/kg. The plasma concentrations of
THR-221 after single administration were highest in rabbits and lower in the following order: rats, monkeys, mice and
dogs. Plasma half-lives of THR-221 in these animals were 2.43, 1.92, 1.54, 2.74 and 1.13 h, respectively. The half-lives
of THR-221 were longer than those of CTT in all species tested.

THR-221 was rapidly distributed into various tissues and organs of rats. The concentrations in rat tissues were high-
est in plasma, followed by the kidney, lung, liver, skin, heart, muscle, spleen, thymus and brain.

Urinary recovery of THR-221 in mice, rats, rabbits, dogs and monkeys over a 24-h period ranged from 38 ~ 85 % of
the administered dose.

After repeated administration for 7 or 14 days, plasma concentration of THR-221 was the same as after single adminis-
tration i.e., no drug accumulation in plasma was found.

Plasma or tissue levels of THR-221 in infant rats or dogs were higher than in adult animals.

Plasma levels with and without probenecid were studied in dogs and no significant effect of probenecid was found.

In bile duct-ligated rats and CCli-induced hepatic injury rats, the plasma levels of THR-221 were as high as those of
normal rats. In bile duct-ligated rats, radioactivity was excreted almost completely in urine. In renal artery- and vein-li-
gated rats and bromethylamine hydrobromide (BEA) - induced renal injury rats, a longer T2 and larger AUC were
observed in comparison to normal rats.

We searched for bioactive or radioactive metabolites of THR-221 by bioautography and radio high performance liquid
chromatography. No metabolites were observed in plasma, urine and bile.



