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Cefodizime(THR-221) 0 4= £ /X 1% B il < 5=

ENAKTF - LT - RFEF - KKK
AHEX - RBXF - A%
KI5 TR 2 4 I RAFSEAT

HO#— - RILESE - BHELT
R ABMRRE L~ & — R

Cefodizime (THR-221) D &£ PRI IO W TRE L7 MEM & LT Escherichia coli JCM

6255, MSERREH & LT Nutrient agar(Difco),

HBHV, MEM L LT Klebsiella pneumoniae ATCC

10031, #ERLEH L LT DST agar(Oxoid) & BEA L 7= MR » FiEE 22127 1 R VI L D RIEA

HRETH -7,

MR POREHNEICBVTE, T PiREROTERLRERTERT S
EAFE LV E613, R, B, RBIUEOMBoELMRERTIIZ, 0.1M ) » BARSH(pH .
T.0)THRLTER L-RERICL 5 ERATRETH 72, BioassaytiOMB H v 78I L HHET
Bix, MBEDBE, E. coli JICM 6255T0.05 ug/ml, K. pneumoniae ATCC 10031C0.025 ng/ml, ") > Bk

REAOHE, ML $0.025 pg/ml Thol,

Bioassay B TR O - M4 H, RIBERIREHRE I O by 57 14 —(HPLC)EDSER & B4R

#HERLA. THR-221R EEMOEKAREFTH,

'C“Jﬂfse

Cefodizime (THR-221) 3% ¥ 4 *7 Hoechst #t & 7 5 ~
A Roussel Uclaf # TR - MR SN EHEE7 = &
FREWETHY), HERIIFig. LITRTEBNTH
bo FRIRLBIMEARY T LAZHL, B in vive
TOYHRIBEA TN DHDOHMEHTH 52, THR-2210H
B - Btk 22 & CNCARAI A £ T 5 7o DI I3
WERENVEL 2 - T b, FMTHRMEYMFHNER
ISR 250 2R L, B0 4 il Bl E ik
TRETAHLLLIS, BERGK IO IS5 74—
(HPLC)IZ &k A E R & DM % 6 I TORE
BIIOVWTHRE LD T, F0EREWET 2,

I. ERHRBRELUHE
1. EREHR
Cefodizime(THR-221 ; Lot L029, 77fi897 pg/mg) iz~
F2AMAGTERENbDEEAL,

Fig 1 Chemical structure of THR-221
COONa

)jCHZSYlL}hCOONa
UC—CONH--F—L CHs
H2 NLS

—20CICMBERETIEIL 2 L b 3AMIRRE

2. REH

Staphylococcus aureus ATCC 6538P, Micrococcus luteus
ATCC 9341, Bacillus subtilis ATCC 6633, Escherichia
coli JCM 6255, Escherichia coli NIHJ, Eschrichia coli
ATCC 27166, Klebsiella pneumoniae ATCC 10031 % B \»
72

3. BEMAE

THR-2211234 9 % B/MEFH BB LR (MIC) # B R1L#
AREF S MIC I EMREEY IZHE > THIE L. RIER
54613 Mueller-Hinton agar(Difco) % Fi\V), BHEHEEIZ
108, 10° cells/ml, $53i337C, 18BFMI1T -7z

4. REHSH

B Heart infusion agar(HIA, %®f), Nutrient ag-
ar(NA, Difco), Trypticase soy agar (TSA, BBL), Muel-
ler - Hinton agar (MHA, Difco), Sensitivity test agar
(STA, HKBI)SB X U DST agar(DST, Oxoid) 8K
EBhAML, EAL

5. MBAR

— 80C {# # ® B # % Trypticase soy broth (TSB,
BBL)IZ1%ZWL 2HLHEHRMEL T, 37CIZT18~208F
gL, FAEEFHEHVCTERR T=20~22%(4A
=660 nm)i=% A & 9 IZ TSB CHARNK, RERLEHIC
0.5~1%&EMEL 7,
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6. MEHE |

R LML - ME 10 ml & %90 mm D7
FAF 9o v — LIt Lidd, KPELTEEEE,
KXEHLEIZABEORTF Y LA v 7(FIEXIEX T
E=6X8X10mm) %L TT, MMHARME 2 IIMEM
%0.3ml J0X T37TTIZTI8~20R ML L, [HILHD
HEXlE L,

R—S=F 4 A7 EHVHBEIH, ERLAFET
ENLARKEWIS, HESmm OR—/1R—F 1 R
(F, WFMAEBEASH) 1280 ul OWMBEARNEW T 72
IIREBME LACTE MK, 1o+r—LIl2E4HD
R=N—F 4 A7 BT THERELL,

7. WBEHB L UBRK

THR-221 % B KIZBML, 0.1 M) » BRI
(PH7.0)IC TIRERZREFI e AR L TH 2, /0, I
%, MR ARERIRE L LT, REREKIC
AR L7: THR-221% & MIN%, b b ILil( B REHHH
4~ # =), Moni-Trol I{American Dade)$ & U Conse-
ra( AKMIE) AV TIRERRARTI L AR L2,

8. ®WAMEIO< T 74— (HPLC)E®

Mm%, miFxAE0.5ml IASFEEWR(3,5- =0
REEM, 2.5/m)ESTAY /= N2.0ml CTHRY ~
N2 (5T, 304-M)H%, &.L7M(5C, 3,000 r.pm.,
155 M) 247, RICELEBREMH0.5ml T CilAEL, €
D20 ul % HPLC ST I28t L7z RKEL.0Omi 8 & UfE
HEE0.5 ml I E N ZRAISHEEWK (25 ug/m)) 2 &t
0.1M") »EEWH(pH 7.0)4.0ml B L 1.0 ml THRKR
#%, HA 74 V5 — (4L vy 27 X, 0.45,m)TiAL,
ZD20 ul % HPLC 712t L7:, RIS REMD
She/tk FN1gtI s/ —NE1%")  BESHR

(pH6.0)% 23t 1 DWAIZREL7BM4.0m THE
JH4 XL, BLIM(5C, 3,000rpm, 159M)%
TFole RiCLREML.5m EHV 7405 — (741 L
v 7 A, 0.45,m)Til:BL, Mi0.5ml ¥ ABRIKY
K(25,.8/m) £ &C0.1M ")~ BRI B (pH 7.0)0.5m
THRM%, £D20 4 % HPLC FHTICHL 720
R ORKHI0.1M ") MBS (pH7.0)TH
WL, UTORGFTRHEL .
# 5 L4 :Radial Pak NOVA Cu(4 um), 100X 8
mm i.d.(Waters 3 %)
#o LRE: ZiR
B8 H:5mMI-~AFHCANE BT IPIYL
BLU2%MEMEYELT =Y N/
A (20/80, v/v)i&#
i & : 2.0 mi/min
B H 2%:UV-264nm, 0.02%7:120.04 aufs.
¥ B BELC-4ARBEARI O YT 7
COERATTOMETRIIME, BKAHOBEIL
0.1 yg/ml, R, BBit, XABOHEI20.548/ml(g)T
Hole

I, RBRERESUICER

1. REBMORRE L UMES &

S. aureus ATCC 6538 P, M. luteus ATCC 9341, B. sub-
tilis ATCC 6633, E. coli JCM 6255, NIHJ, ATCC 27166
$ & U K. pneumoniae ATCC 100310 THR-221i 4 ¥ 5
MIC D#R % Table 1iZ7RT. Tho THDLHTER
HOmY > 7-BH.ELT, 77 LRTEEDS M. luteus
ATCC 9341, ¥ 7 LER{EE D& E. coli JCM 62558 & U
K. pneumoniae ATCC 100310 3 %% R, ThHOKE

Table 1 Susceptibility of test organisms to THR-221

MIC ( pxg/ml)

Test organism

S. aureus ATCC 6538P

M. luteus ATCC 9341

B. subtilis ATCC 6633

E. coli JCM 6255

E. coli NIH]

E. coli ATCC 27166

K. pneumoniae ATCC 10031

108 cells/ml 10° cells/ml
6.25 3.13
0.39 0.20
25 6.25
0.006 <0.0015
0.10 0.025
0.05 0.05
0.05 0.013

Method
Medium

Incubation :

Agar dilution method
: Mueller-Hinton agar (Difco)
18 h at 37C
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RrEmit LA, 8% Fig. 2127R V. M. luteus
ATCC 9341 T3 ETRELED o /20 E. coli JCM 6255
L UK. preumoniae ATCC 10031 DRI 351 T IR
I CHETHTH 572 K. pneumoniae ATCC 10031(2 &
WTIRREROBE DK E D o729, E. coli JCM 62550
BIEHAMBETHE LT o222 EH b, UTomkEt
12F ¥ LTE. coli JCM 625522V T4 5 72,

E. coli JCM6255% VT, 0.1 M Y >~ BEAR W5 ¥ (pH
7.0) TN L2 EFHRBFEW(25~0.025 pg/ml) 2 & 3
MEH Y TEBLIUT A RAVEIZBITAIRERERD 7
(Fig. 3)o MEE b RIFLRERIBONIZ DS,
mlEE L REEFFTBIEICL,

2. RES MO

E.coli ICM 6255 EM & LT, WRH » T2 B
A HIA, NA, TSA, MHA BXU'STA O 5 HBORTE
EpERAWTREMEIER L, B L, BIERE
% Fig. 4 IR ¥, STAS#MICBWT, BMIEFIIBLX
Ao AT LD o0 NAKERHWAREI
BROMBELZELEFIEON, REBOBEELKE (ER
HOBIFTHL DT, EHIZINA LAVBIEIZLT,

3. B EOLE

Fig. 2 Standard curves of THR-221 on various test
organisms by cup-plate method
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E.coli JCM6255% NA Sy icHMT AL ADMR Y
0.5, 1BIUZ%E L &NMBME Fig. 5127RT,
RUMNBRELSOMBERITKERES X 2 h o705,
2HEMTHEETRENEL Lol T, HHN
RiZ0.5~1%2MUTHELER LN,

4. FOMELRGES M OIS

0.1M Y VBRI (pH 7.0) T L 7- A RN
ERWT, FMIEKEATICTO, 1BIU28MEST
S EDOMBW Y Fig. 6 IZ7RT. ALEFIEVTFRY
METH o720, FMILKEMOERIZEL h EDHEI
MAL, REMOBEVKES R oT LG, 2B5M
DFMLMEITIZ &I,

5. #MWD pH OXW

pH6.0, 7.05 X TUB.0M0.1M ") »BBHHTHARL
RERREBIHT 52 ENPhORBME KD, FR
D pH DRBWERE L7z, Fig. TISRT L 12, wFfF
nOpH COHMBELHELETEIEON, REBOL L (K
LTWwaI ed s, HIRWD pH MEEFREMOIENY
LEEE5E ATV b 57, THR-2211% pH
6~TIEBVTROEETHAHZ L, HE#D pH A pH 7
TETHAEIENS, pHT7.00) BRI L BA TS,

Fig. 3 Standard curves of THR-221 by cup-plate
method and disc-plate method
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Concentration of THR-221 (ug/ml)
Test organism : E. coli JCM 6255
Medium : NA (10ml/dish)
Diluent : M/10 phosphate buffer (pH 7.0)
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Fig. 4 Standard curves of THR-221 on various

media
40 1

H
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0.025 0.10 0.39 1.56 6.25 25
Concentration of THR-221 (zg/ml)
Test organism : E. coli JCM 6255
Medium : 7 ml/dish
Diluent : M/10 phosphate buffer (pH 7.0)

Fig. 5 Effect of inoculum size on standard curve of

THR-221
40

Inhibition zone (mm)
S 8

101

0.025 0.10 039 1.5 6.25 25
Concentration of THR-221 (ug/ml)
Test organism : E. coli JCM 6255
Medium : NA (10ml/dish)
Diluent : M/10 phosphate buffer (pH 7.0)

Fig. 6 Effect of prediffusion time on standard curve

of THR-221
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Concentration of THR-221 (ug/ml)
Test organism : E. coli JCM 6255
Medium : HIA (7 ml/dish)
Diluent : M/10 phosphate buffer (pH 7.0)

Fig. 7 Standard curves of THR-221 at various pH

of phosphate buffer
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6. Mm¥ L UMmiknW

Moni-Trol I, Consera, ¥ hIilf, & Fm4 L
0.1M Y VBRI (PH 7.0) TM LA 5 MM OMEA
RENEHNT, BBV > TEICLAREMEER L7,

Moni-Trol I Ti2 0 v M X W FAMBELZ “KMBEIL% %
ERTHI LD, BREMOIVREREBLo L2
W TdHh 572 Consera T2 v MHIZHBWTENTSH
bh, BETRWVWEEZLNRL, LIL, ChorH
THRAITIR, MMM E 2 mikOREMRE AV
CLERELLOy FEMATAIOTHNIE, MIEIZT
BThrtEzONL,

Fig. 8 IR T X913, b Mk, & bm% s L 000.1
MY BEBER(PHT.0)0 3 MORERE BT 2 &,
FI—ZFDMENRIZ) S BREREROHIEFICH LTS,
Fl—FBEFEBDICI4~-ERVRENLETH -1,
Z L3 Cefotetan®, Ceftriaxone® & [E]#%(2, THR-221%
EOARAEIRVLOTHL L EXLND, L MK
DORIETFIRE FEORIE® L D b 2R/h S h o 2090,
RE LB ADME % B TEROFMEINRRE 1T - 7
EZh, b M, b MOV TREBVTLMESR
EORALEZONLIERMEEBALI ENUETH o7

DEDOERLD, Mm%, miEABOERIIOVTIE,

Fig. 8 Effect of diluents on standard curve of

THR-221
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Medium : NA (10ml/dish)

bk PSRBT L -REW LA
FTHI &L,

7. RBLUBHOKE

RICBVWTI, RBEORBLU0.1M )~ BREHE K
(pPH7.0)TI0MHINL 2R E BV TR L - RBM TR
DEWERK L7z, Fig, 9IZRTMERED, KT
MEFRERCTEDOMHIEWIZNES L, 0.1M ) B
W (pH 7.0) L FIS DRI %185 720121340 2 DR
EMLETHoRo —F, 10BHRLAROREMIZ
0.1M) Y BAEH(pH7.0)DENhFREIZIZ—HK L7,
RBEHICOWT O R E MBIEMRE ST 5 70 HIFTY,
A TI20.1M ") ~ R (pH 7.0) & h /S VFRIEY
EARLDS, I0EBMT A LICE > THESDHELENS%
825 C &HT&7(Fig.10), )
INOLDORERDS, K, BHHABORAEICOVTIE
0.1M ) “BREW(PH7.0) E AV TR L - RER %
fER L, HBI20.1M ) B4R (pH 7.0) T10#5LL £
DEREITEHETHETH 72,

8. XnkE

Tt RK20g Ty /- NVE1%") BEREM(pH
6.0)% 2t 1 OFMAIZRE L iBHI00 ml THIHL,
AES R — %3000 rp.m., 100MELL, EDFEY

Fig. 9 Effect of human urine on standard curve of

THR-221
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Test organism : E. coli JCM 6255
Medium : NA (10ml/dish)
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Fig. 10 Effect of human bile on standard curve of

THR-221
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10 4 Bile (10-fold dilution)

0.025 0.10 0.39 1.5 6.25 25
Concentration of THR-221 (ug/ml)
Test organism : E. coli JCM 6255
Medium : NA (10ml/dish)

Fig. 11 Effect of human feces on standard curve of

THR-221
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Medium : NA (10ml/dish)

F-bLiMEERREE LTHRALZ, SORKET0.1
MY MBS (pH7.0) THRL:10%, 5%, 2.5%
AEV A= P ERBEEAVTERLLZRERIZL ) R
KWL L7 Fig INCRTHRRLY, KEE 2 -
b LB IEN120.1M ) M@ (pH 7.0) DL
WEHBLTIREALESAEDLON o T2H, 5%,
2.5%REV A= F LIKBERV/AHH0%FES L~
PEMBEERAVZZEEL) bHLEBDHENES TH-
7z
DEDZENCEZT, RDOKES 3~ b LiKOKS,
1) BRI T S % IAPIIC (2018 LA L) MR L - 5 hF &
(PRYE ¥ R°F (AN

9. MEM K. neumoniae ATCC 10031 DK F

Fig. 227" L7: THR-2Z21DMEBMDOMITREEL D,
BREMOMENKEN 722 EH b, K. preumoniae
ATCC 10031iCD2WTREE E LTORBENA/, K.
preumonigce ATCC 10031 D38BT 6 REFLKER
RO/, 6, DSTHEMBERVHIZL, 0.1MY)
EREH(pH7.0) ¢ PAKORBBOENNE D512
ZEdhs, HBEARSEOHEIZBVTEDOERE~NDE
FEHAPNEWIEALH LB ENT(Fig.12), £-T, 5%
B OMBFAHRZ THR-221 %ML, E. coli JCM 6255,

Fig. 12 Standard curves of THR-221 by cup-plate
method using K. pneumoniae ATCC 10031
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K. pneumoniae ATCC 10031 % B & L CTERENT - 72,
Table 2ICRTRERL Y, TREH L bI12TH CERMK
%RLTHEH, THR-221OREW & L TEYUTHEEH
P Y (WA

10. HPLC ¥ & Bioassay EDOHIM B

THR-221% 4 X |Z#ARPI% 5 (15 mg/kg) L, #EBEAGIC
RALL 2 M4 35 & UREE PO THR-221IBE %, E. coli
JICM 6255 % MEB & L7 MR 7 » 7B & U HPLC &
CllE Lo FOMME % Fig 13127R T, MAFRKE6
Bk, REBUREICOVTOMMERr RERENY
=0.977, r=0.991T& 1), WV HMMEKIBRLNT,
11. THR-221D4&EHFTHREN

THR-2210 & M4k, RB LU o BAKHRFICBIT
5—20C, S5TBLIUHBTTHOEEMICPWVWT HPLC
EICE WMEB L7, #0OMAE Fig 14IZR T, € Ml
MEoh T ) THR-22112 —20C DR &4 T Tid 3 MM,
5 CORERMETTIX 1AM, BROREAHETTII
AMEETH -7, & MRHPTOH THR-22112—20CT B
LU S CORERGETTIZ5AM, RRORFERMNTT
23BMRETHoT. 72, ) /BEHRHPTO THR
-22113 —20C B L U5 CORERGT CTix 3:8M, Zik
OBRERETTIHI AMEETH 27, 861, B ME
HBLUREEV 2 — MITHORERICOVTRE L
R BEHRTORERRRPTOREN & IZITHAHD

Table 2 Effect of tissues on the recovery of THR-221 using E. coli JCM 6255 and K. pneumoniae ATCC 10031

as test organisms

Actual Concentration ( zg/ml)
Tissue concentration
( ng/ml) E. coli JCM 6255 K. pneumoniae ATCC 10031
. 18.31 18.00 ( 98.31) 17.95 ( 98.03)
Human myometrium
0.92 0.88 ( 95.65) 0.96 (104.35)
. 18.31 17.38  ( 94.92) 19.24  (105.08)
Human endometrium
0.92 0.88 ( 95.65) 0.92 (100.00)
18.31 17.26  ( 94.27) 18.76  (102.46)
Human serosa
0.92 0.85 ( 92.39) 0.91 ( 98.91)
. 18.31 17.38  ( 94.92) 18.76  (102.46)
Mouse liver
0.92 0.98  (106.52) 0.97 (105.43)
18.31 17.62  ( 96.23) 18.53  (101.20)
Mouse spleen ’
0.92 0.87 ( 94.57) 0.92  (100.00)

() : % recovery

Fig. 13 Correlation between THR-221 concentrations obtained from bioassay and HPLC
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Fig. 14 Stability of THR-221 in human plasma, urine and phosphate buffer (1/10M, pH 7.0)
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HEMION, RFEVR - PRICBVWTRSTBIV
FRORFRET CURN I TRETH -7

O. & "

UEDREOERDL L, REWENETREIZLS
THR-221DEPIRERERE & L TIRROHGIEIE LT
Wwh,

1. REW

E. coli JCM 62553 %\ {3 K. pneumoniae ATCC 100312¢
WLTV5,

2. REHE

E. coli JCM 6255% Fi\» & & & {212 Nutrient agar (Dif-
c0) %, K. pmeumonice ATCC 10031 % V2 5 & &2 it
DST agar(Oxoid) %10 ml DMBIC L THERAT 5,

3. BHENBIUREER

M@k & b Trypticase soy broth(TSB, BBL)IZ 1 %2
WL2HSEHEML, 18~20B5MERL/-®M% TSB
TT=20~22% (A =660 nm)IC#AML, 0.5~1%EHT
%,

4. QIEHE

MRS T, TAAIEOVTRTHHETETH
%o

5. TR

4CK T2 RMBEDTFRILEEIT) o

6. REEOFNR

R, BHREOHE30.1M Y BEHFBE(pH7.0)T
10 L EICA/RL, Mm%, mFsEHcowTite i
Icide PEEAVCTERET .

7. BREMROIER

THR-221 % REAERKICHER L - bR, &
DFEITIF0.1M ) VBEERFTH(pH 7.0)ICTAR L -
EHFFENL, %, OFERABOHSICIZe FRiFS /-
e PO THRB L EEFRER L BV TRER Y
fEBLY %,

8. KREMH

37C T18~ 208 MK HT 2,

9. 0t

R E ML REIES HPLCIE L WV HRIME 7T,
$7:, THR-221i2-20CTRAET NI b 3 HM
REETH A,

X [ 3

1) KazuUHIRO KAsAl, AKIYOSHI Tsujl, SHUICHI MIYAZAKI,
SACHIKO. GOTO, KAzZUMI FUJIMOTO, SHINJI MASUYOSHI
and SUSUMU ARAI : in vitro antibacterial activity
and f-lactamase stability of cefodizime, a new
cephalosporin antibiotic. Jap. J. Antibiotics 37 :
1294~1305, 1984

2) KAzUHIRO KASsAl, AKIYOSHI TSUjI, SHUICHI MIYAZAKI,
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and SUSUMU ARAI : in vivo antibacterial activity of
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Antibiotics 37 : 1306~1312, 1984

3) BERILEMEFS MCHEERTERAS B/
RE B LR (MIC) B EHEBHAET 22V To Che-
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BIOASSAY METHODS FOR CEFODIZIME CONCENTRATIONS IN BODY FLUIDS

Kumiko SAKAWA, YosHiYUKI Mivake, CHIEKO HANEHARA, Tosinio OTAN,
NaosuMi IsHiDA, Eut MATSUSHIMA and TERUYOSHI MARUNAKA
Biological Research Laboratory, Taiho Pharmaceutical Co., Ltd.

Koichi DecucHi, SHIGEMI FukayaMA and YUKIKO NISHIMURA
Research Department, Tokyo Clinical Research Center, Tokyo

We established microbiological assay methods for the quantitative determination of cefodizime (THR-221) in body
fluids. Suitable assays were thin layer cup or disc-plate methods using Ecsherichia coli JCM 6255 as a test organism n
nutrient agar medium. Klebsiella pneumoniae ATCC 10031 strain was also used in a cup-plate method with DST agar
medium. For the quantitative determination of THR-221 in human plasma, pooled human plasma and human serum were
suitable as diluent of the standard solution of THR-221. For the quantitative determination of the drug in human urine,
bile, feces and other body fluids, 0.1 M phosphate buffer (pH 7.0) was suitable as diluent of the standard solution. The
determination limits, by the cup-plate methods using E. coli JCM 6255 and K. pmeumoniae ATCC 10031, were 0.05 and
0.025 g/ ml, respectively, when the standard solution was prepared with pooled human plasma. When the standard
solution was prepared with 0.1 M phosphate buffer (pH 7.0), the determination limit was 0.025 xg/ml. The concentra-
tions of THR-221 determined by this bioassay method in plasma and urine samples obtained after intravenous adminis-
tration of THR-221 to dogs agreed well with those measured by high performance liquid chromatography. THR-221 was
stable in body fluids at —20C for at least three weeks.



