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Cefozopran (CZOP) OEFHKFIEERAIE L (EBHRE) & LT, Escherichia coli NIH] %
SEAE & L, Antibiotic medium 4 2HIEEHE T E7H — 7 2 VEERRE LI, REICBIT
% CZOP DEEMRFIZ0.1M ) v BEEEK (pH7.0) 8L UL MMEF T, #12 0.3 pg/ml

ThHotz,

BEEs/-IMEREFECEL: AL (BRERE) L L TKRE L% Providencia

rettgeri

ATCC 9250 8 & Uf MacConkey EXRE3H# (pH8.0) ZH WA 7 A — 7 = VEEE 23—/ —F
A RA7EDERBRIL, Z0Z40.03 ug/ml BLU0.16 ug/ml TH -7z,
WMEMENERE L BREE 7 v~ b5 7ROMEAEEICIEVHEBEESED sz,
EHERBIRE D 2D Providencia rettgeri ATCC 9250 2B VA NA A A — 75 7EEREK
EL, CZOP #8IkAKS L &0t MIIEB L URBR =45 L2 R, CZOP LA D

BHEEZLODARY MIRBEI AR » o T2,

CZOP DEEM.R, —20C REFC BV TMEFB LRI THO L L b 6 BEIIEETH -

72
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Cefozopran(CZOP), (—)-1-[[(6 R, 7 R)-7-[(2Z)
-2-(5- amino -1, 2, 4- thiadiazol -3- y1) -2- methoxy-
iminoacetamido] -2- carboxy -8- oxo -5- thia -1-
azabicyclo [4.2.0] oct-2-en-3-yl] methyl] imidazo
[1, 2-b]pyridazinium hydroxide, inner salt monohy-
drochloride 3= sMck V&R E - FL w7
T AREMET, 77 2B E» SRBEES LS
7 ABHECH L TBA S BOREN?ERL, 72
&/ D p-lactamase IC b HELRMEE2EH T 29,

FHRECRFFDOE Mz BT B EEREEOFED
e, MHB L URPEBEOMENEHNERER S U
WKNA XA — b7 T 78T &k D CZOP DBEEC D
ERET L2,

I. EBEMHEH*

1. %

CZOP i3 BHZEM T AN SHBER TR TER S
iz,

2. Bk

Staphylococcus aureus ATCC 6538 P, Micrococcus
luteus ATCC 9341, Escherichia coli NIH], Klebsiella
pneumoniae ATCC 10031 B £ U Providencia retigeri
ATCC 9250 ixpA R A RBERT 2R 0> & 53 5 & e 4%,
YRZE THAREETD b DERAV,

3. WEMENERE

1) BIE A - Nutrient agar (NA, Difco), #i
EVVEREEH 51 T INo. 4 (D 4, BASEE), Antibi-
otic medium4 (AM 4, Difco) 8 & U Diagnostic
sensitivity test EXEEH# (DST, Oxoid) 72 5 Tk
HIBRE AT pH 8.0 ICF8% L 72 MacConkey ¥R EL#Y
(MCA, W) Wi,

2) B MEEREEH T 37°C, 18~20 BERIEEE L
RFHEAEBRERAAKCEEL, FOBESNEH
&5t (EPO-B &Y, HITEFERT) T 660 nm & & b &t
E0.8 2L )CHTAELL, COHRKEBEIZYN
10°CFU/ml TH > 7z,

B 0.5ml % 47°C I fRi& U 72 # & A 5% 3 100 ml
WWEEL T,

3) fE¥EW  CZOPEHES % 0. 1MV VEEHEH
¥ (pH 7.0) THEMEL T 1000 g (JIff)) /ml & L7z d
DEBEFR E L, &5 FEEHKE 2 RIE THER
L TIBERR R 2 AR 72,

4) #ERBH v T ABREYEELHE RS
0m2EEIcmDFIAF V7 « ¥y —LIZHL
Z &, KFEETEILE R, ZRZRORR»H 3.5
cMICRBEIDICA4FEDARAT YV Ry 7 (REXH
EXEE=6X8x10mm) ®3T, FEFREKS &

*T 532 KERMEE)| X+ =AM 2-17-85
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Fig.1. Comparison of standard curves of cefozo-

pran on various test organisms by agar
well method
Medium : Antibiotic assay medium (DAIGO) No. 4
Test organism :
@——® Staphylococcus aureus ATCC 6538 P
Or----O Micrococcus luteus ATCC 9341
B——W Escherichia coli NIH]
3---- J Klebsiella pneumoniae ATCC 10031

USBEHEEH v 7HRICEA LR, 37°C, 18~20 K
BEL,HIEMAOER2HE L HEFRKE D CZOP
BE O L RIEMOER L OBR% 2 Riifg TEIF
LT, ZOFEMGIC LD RRE+HD CZOP BE*H
Bz,

5) TH—v ! AIEAEEERKROFAR, H
IEAOHARBESEDHEIIHERE L v 75 L Bk
Thd, BRI, BRFIH EEHERY A
WTHERE 8 mm OFL4 HEITHIRE, BFLICEERR
BB L URRERE 50 ul $DOHEAL, 37°C, 18~20 EFiE
BEEL,

6) R—NWN—TFT Y4 RAIEIATVVR Ay T2
WBEMbDIZERZE6 mm DR—,$—F 4 A7 (What-
man ) KHEPHES 20yl ARy P LI bDEEXR
AR ECRED DT B LN ITER S v THRICHEL T2,

4, 8 chromatograph/bioautograph & (TLC/
WAXA =T 7 78)

#HEo7 o~ by —1b (Spotfilm, silica gel f: BHFR
LR T %) W &HRHE (CZOP & L T 25~50 ng SI1f)
eA470ERy bTARy b L2, 10 HREER
BBEL, T b2 KEERE - K- 87 v E=TKEHK
(15:8:4:1) *»REAGBHEL LI ERECLIVH

15cm BB L7z, #1.5BREEARIEL 72— b 2E
SR LI L7z,

P. rettgeri ATCC 9250 DM 1.0ml ZHEREL %
MacConkey X1 (pH 8.0) 200 ml &34 # 4~
FE (24X34cm) CHLiAA, KFEEETCELE#
77 ERFR FcENZHOMBRBHI3 cmiZk 3k
UYLz — b B TR ICEED DT 7289 20 56
EE KBS E BB, Ty — 2By,
SEREEHIZ 37°C, 18~20 BERENEE L, SHEIEH 28
L7z,

II. £ B& # %

1. HEREHROZER

SRERERK 4 BRIC DV T CZOP DAZHedhig (7 47—
V) RIER LR % Fig. 1 RT, AIEBER
M. luteus ATCC9341>E. coli NIH]> K. prneumo-
nige ATCC 10031> S. aureus ATCC 6538 P DIETH
> 72 PR FADEEBARE X E. coli NIH] = K. preumoniae
ATCC10031> M. luteus ATCC9341>S. aureus
ATCC6538P DIETH > 72,

INSDERIVBENEL, HIEMSHEALE
coli NIH] 23 Btk U TEIRL, UTDEERICH
Wiz,

2. BERAESREORE

1) Bk

QHIERLEH : E. coli NIH] 23EBREET574
— 7 2 VERIZE D CZOP M 0.313~40 g (F71i) /ml
DOBEMET, 4O (NA, D4, AM4A BV
DST) DWW HEREMREIER LTz, Fig. 2 KRT &
S, HIEMOKEXZD4RUTAMA LR KE
{ONABLUDSTIRZENRE D /& oz, BHIEA
BOFThLEHATH -7, D4 AV, pH6.0~8.01
BT pH OEIEMIE B LIZTHERRI LT,
FHIEM ORI WTFND pH KBWTHRFTH-
7o 3, BHIEF#R X pH 5@ W2, N & K R AR ETL
Tz L7chSo T, $E#iD pH 3T (pH 6.4~6.5)
TEBTLOBRYEEZ T,

QHR  BEER0.25 0.5B8LU1.0%K20WT
HE& L, BREECT LHIEARSNES kot
$ 7, BEMKOARIIEVCBER TN 2 5ER
ERLIZe LIzdSoT, UTORIIIER0.5%LL
2o

QORFBE © 34°C B L U 37°C B 1 D W THER
U728, BRIEFIESR & OB 12 8\ ke EH
WEREDsNRM ST,

@ MMEBLTROEE . 77—V Lt MIESB
UKD I > b o — VM [(Moni-trol I (Dade
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Fig.2. Comparison of standard curves of cefozo- Fig. 4. Comparison of standard curves of cefozo-

pran on various test media determined by
agar well method
Test organism : Escherichia coli NIH]J
Medium :
@—®@ Antibiotic assay medium (DAIGO) No. 4
A—A Antibiotic medium 4 (DIFCO)
(O----<O Diagnostic sensitivity test agar (0XOID)
H—HM Nutrient agar (DIFCO)
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Effect of diluents on standard curves of
cefozopran determined by agar well method
Test organism : Escherichia coli NIH]J
Medium : Antibiotic medium 4 (DIFCO)
diluents :
@—@ 0.1 M Phosphate buffer (pH 7.0)
O—CO Human serum
A—A Control serum I (WAKO)
O—-10 Moni-trol 1 (DADE)

Fig. 3.

), Control Serum I (FI3¢#iZE) ] THIRL TIER L
ToREdEMAE Y, 0.1M V) UEEET® (pH7.0) TF

pran determined by different methods
Test organism : Escherichia coli NIH]
Medium : Antibiotic medium 4 (DIFCO)
Methods : @—@ Agar well
A—A Cylinder plate
H—M Paper disc

TRU TYERK L 7 1B HE R AR & 2 LEi U 7z, BHIEFT D fEEA
B 3EOMBHETER ko208, ME THFGER
T5EHEAZELETRED L (Fig. 3). Lizdio
T, MEFEEOREIIMEFIFC L 2 FEMBREE
BLTEET2LERH D,

FRER % v TR L 7158 dhiRi1E, 0.1M Y VB
EEERK PH7.0) TERLUEEHMFE L —
L, RS DIEIEFARERANOEEIIFZD s ehoTz,

OFHMOLE EEh v T, TH—T 2 VEB
LFUVR—N—TF 4 A7 ETKD I BEMBOLE %
Fig. 4 WiRT, 7TH—7 2 VEIZMOD 2 FEZEE&EL
THEEWMBOALP K E L HIEREOM EIC DR S
Zk, i, BEDPEETHD I &h o REEREE
ELTEREL THA— T 2 VEOEERFIZ0.3
ug/ml ThHolz,

3) EREE

BEE L IMEOEFEARICOWTHIEZTTI 2
® P. rettgeri ATCC 9250 % 3EXEE & L, MacConkey
FERKLM (pH 8.0) ZHIERLH L T 5 BREEY 2K
FELTze KEERAWETH —7 2 VEB L R——
74 A7 EOEHEMBRIT Fig. 508D T, CZOPD
ERBBRIEIT A — 7 2 VET0.03 pg/ml, R—/3—7
4 A 7T 0.16 ug/ml TH o7z,

3. BERFTOREN

t MO, b hm#E, KRB LU0.1M Y CERIEEE
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Fig.5. Comparison of standard curves of cefozo-
pran determined by different methods
Test organism : Providencia rettgeri ATTC 9250
Medium : MacConkey agar (EIKEN)
Methods : @—@® Agar well
H—M Paper disc
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Fig. 6. Relationship between cefozopran concen-

trations in serum determined by HPLC and
microbiological assay

% (pH7.0) T CZOP ® 10 ug/ml B & U8 100 yg/ml
DEBEABL, —200C KRFELBOLRERICDOW
T, E.coli NIH] #RBE LT 57 4 — 7 x VETR
HUi, ZORER% Tablel WWRT, £ MK, E b
M4, RBLT0.1M Y v BEEEK (pH7.0) £
T, 0 CRETHIIE, 6BRIREETH- T,

15000
— {HPLC)=0.90x(Bio.} +53.2
E n=144, r=0.997
)
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Fig.7. Relationship between cefozopran concen-
trations in urine determined by HPLC and

microbiological assay

4, HPLC i & 3 HlEfE & DB

CZOP R #MEMEHEES: (Bioassay &) DOfficE
Hgk s o< 777 4 — (HPLC) &Y CHIET 32
EHHKRE, 2 I CEHERE—MHABRTHES AL
Bioassay f& & HPLC {EDtEEIM % # <7z, Fig. 68
X U'Fig. 7WARY & 5 W AIE @R X BREF2HEE
MDD STz,

5. TLC/NAAA =TT 78

CZOP DEHRBVRBD I HODNA A4 =17
THEICDWTRE L, BB o~ N/ J 7EORR
EIRE LTI 72 by« KEEEE - K - 387 Y E=T K
BE (15:8:4:1) AW, XM4A—-+T77
FEORBE L I FEEOEBREE LRI D E LT
CZOP #Z¥F > Rf B 13 0.45 fHE TR PR FR 13 1ng
THo120 CZOP LR VRVOHBEEER b B, R
B39 0.1 A EZ D B 2 EERBWIE, ZORICLo
THREAREEEE L 6N 5,

BRE—ARBRREDOMBZRE B L CIRER D34
44—+ 277 h% Fig. 8 WHIR LTz, CZOP % #ikA
BELzEEDE MIEB & CREE 29 LR
CZOP LIS OHEEM % b D ARy M3 S iz
272,

1. * =3

CZOP DEXFHRE L 2 MEMENEREE
Table 2 CEH LTz,

SRERE L L T E. coli NIHJ, BIE#SH# £ L T Antibi-
otic medium 4 £, 7H—7 vk, BEHVT
EBLUR—NS—T 4 RAZEEOEXRA LI BR, 7
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(A) Serum specimen

origin —

10min ' 1hr
case case case CzZOP case case case
No.1 No. 2 No. 3 50 ng No.1 No. 2 No. 3

(B) Urine specimen

8-10hr 10-24nr
front — o

origin —

|

0-2h  2-4h  4-6h  CZOP  6-8h  8-10h  10-24h
50 ng

Fig.8. TLC-bioautograms of human serum and urine specimens after single intravenous administration of
cefozopran (2000 mg)
TLC plate :-Spotfilm silica gel f (Tokyo Kasei)
Solvent - Acetone* Acetic acid-Water*Strong ammonia water (15: 8: 4: 1)
Bioautography :
Test organism: P. rettgeri ATCC 9250
Medium : MacConkey agar (pH8.0)
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Table 1. Stability of cefozopran in serum, plasma, urine and 0.1M phosphate buffer (pH7.0) at a freezing temperature (-20°C)

Storage Concentration Storage period (weeks)
medium (g/ml) 0 1 4 6
Serum 100 100 @ 100.6 99.9 99.0
10 100 102.6 98.3 100.3
Mean 100 101.6 99.1 99.7
Plasma 100 100 98.5 99.8 99.5
10 100 98.2 96.2 96.7
Mean 100 98.4 98.0 98.1
Urine 100 100 94.6 96.8 93.6
10 100 98.0 98.0 95.0
Mean 100 96.3 97.4 94.3
0.1M 100 100 102.0 104.1 100.8
Phosphate 10 100 95.7 98.8 95.1
buffer
(pH 7.0) Mean 100 98.9 101.5 98.0
Assay . Agar well method

Test organism . Escherichia coli NIH]
a) : Residual potency(%)

Table 2. Microbiological assay for cefozopran (a summary of assay conditions)

Method Ordinary,

Agar well

Sensitive,
Agar well (Paper disc)

Test organism Escherichia coli

NIHJ

Providencia retigeri
ATCC 9250

Inoculum cell suspension

(OD=0.8), 0.5%

cell suspension
(OD=0.8),1%

Assay medium Antibiotic medium 4

(DIFCO) , pH 6.5

MacConkey agar (EIKEN), pH 8.0

Diluent Serum or 0.1 M phosphate buffer (pH 7.0)
Incubation 16-20 h at 34-37 °C
Limit of 0.03 wg/ml

quantitation 0.3 ug/ml

(0.16 ug/ml)

H—7 2 VEEIMO 2 HRicHE L THERESE <,
i, BESEETCHL I E» S, EHEEL LTHRE
Lize REOEEBFIZ0.3 4g/ml TH Y, MmiF, K
7z HEBNEBEORIZEIGEL TWwa EEX Sz,

—7, RABRE & L T P. rettgeri ATCC 9250, #IEHZ
#1& L T MacConkey EX#5# (pH8.0) 225
BEEOERBRIE. 74— 2 VET0.03 ug/ml
Tho, Atz EOBRERE, /:, BEOHEEL
S OHIR (3 ~20 Ht) Fiw, IDBELIAET
HreEioNnb,

M7 3244 o # BE #l 12 B> T Moni-troll, Control
Serum | FORAIMBEOEAMNTRETHNIEN TH
5, ZhoDORBIMEE 7—0L E b M COEES
BF—H Ui/, RAMBOERABSAETH - 12,

bt MM & R % Bioassay % & HPLC THIE L 7-
BR, MAEEOHBEMIIEL, B{—&Ts 2L
BExNl, E PRIZDOLTERRBYSBRE I

Dol Z b IORFLEEELEE T TRE EER
>h3,

CZOP Mt FMER VR TCOZREMIZ—20°CLLTD
HWRERETHONIE R L b 6 BRREETHS L
BED SN T3,

X 3

1) Miyake A, Yoshimura Y, Yamaoka M, Nishimura
T, Hashimoto N, Imada A : Studies on conden-
sed-heterocyclic azolium cephalosporins IV.
Synthesis and antibacterial activity of 78- [2-(5
-amino - 1, 2, 4 - thiadiazol - 3 - yl)- 2(Z)- alkoxy-
iminoacetamido] - 3 -(condensed - heterocyclic
azolium)methyl cephalosporins including SCE-
2787. ] Antibiot 45: 709~720, 1992

2) Iwahi T, Okonogi K, Yamazaki T, Shiki S,
Kondo M, Miyake A, Imada A : In vitro and in
vivo activities of SCE-2787, a new parenteral
cephalosporin with a broad antibacterial spec-
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=% B, giHE—, BREB . Proteus

retigeri

5)

ATCC9250 * A BB & ¥ % aminothiazolyl ce-
phalosporin @ & /& & #l &, Chemotherapy 32 :
109~110, 1984

IR, AEEE, fiHE—, THSE, K=
7] : Cefozopran DEREBE 7 0~ 8777 4 — i
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Microbiological assay method for cefozopran

in biological specimens

Masuo Takeda and Kenichi Maeda

Takeda Analytical Research Laboratories, Ltd.,
2-17-85, Jusohonmachi, Yodogawa-ku, Osaka 532, Japan

We investigated several methods for the determination of cefozopran (CZOP) in biological speci-

mens and developed an agar well method using Escherichia coli NIH] as the test organism and
antibiotic medium 4 (Difco) as the test medium. The quantitation limit of the method was 0.3 xg/ml
both in 0.1 M phosphate buffer (pH7.0) and in human serum.

A method with higher sensitivity was also elaborated by using Providencia rettgeri ATCC 9250 and

MacConkey agar (pH8.0). The quantitation limits of the methods using agar wells and paper discs as

the vehicles were 0.03 #g/ml and 0.16 xg/ml, respectively.
The concentrations of CZOP in serum and urine determined by bioassay correlated well with those

determined by HPLC.

A bioautographic method using the same Providencia strain was developed for the detection of

antibacterially active metabolites. No bioactive metabolites of CZOP were observed in human serum
and urine samples.

CZOP in human serum and urine was stable at —20°C for at least 6 weeks.



