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Cefixime (CFIX) oAk &R HlE &

WA 1 - LR
AAREK - & ol
HRIRE dh T A LA PRI TE AT

FLOROMAY 7 « L# Cefixime (CFIX) OEBANBEEOHEE, EERBVOREESL L UK
Brh TOREWIC OV TRE LT,

CFIX Ofus, RE & IBH P 1385 E.coli ATCC 39188 28 EH & L, Nutrient agar ##E
B e T 2 RRERILHE CHETE, ZOREBET A v 787T0.03~0.06ug/ml, 74 A7 &ET
0.06~0.13ug/ml TH o7 LHLLBIIEL TE S ICEBE D CFIX % HIE T 58X P. retigeri
ATCC 35565 % BREFE (Z AL iLiE, 74 A Z7#T0.016~0.03ug/ml £ THETGET, SEBEOHEIE
B.subtilis ATCC 6633 % BEFE AV AUTHIERE X 2~ 4 pg/ml % 2 HEBALEEMASES N
%, MEPEELAET 2EOEBERIIE NOBFCHET 2 2 enEE Lw, 20 —7F 5 AT
BB, b MIEIC L 2 EEHG L ELRD Oy NAFRATRETH S, K, BHPBEOHE
R EE M/15) » BIEEER (pH7.0) TS5EUEFRT2ZLickD, AEERLEERELT
AT 5, MEDE L CRTEBERSERAE 7o~ 777 4 — (HPLC) k> TLRIETE 5,
MEEE R OMBE 17 E chromatography %, E.coli ATCC 39188# £ UF B. subtilis ATCC 6633
% XEXE & T % bioautography (2 & D AJRET, & MNRIDIEUEME X CFIXDATH -7, CFIX i

M5 & CRPTLEET, —20°C, 0BHORFICB VT HHBB EOBRFEMEERL 12,

F X

FLVWEOME 7 = 4K Cefixime (CFIX) &, 7 7 ABHE
BLUBKBCLELNEAR? PLVERL, BUHBERLELY
7 LBHREICHL T, EROBOX7 2 ARBL =) ¥
AT 2 DIcEOTEEE 2R T V. FHRE Tt CFIX 0K
ABERE R, bioautography I & 2 EHRFVOREB L U
BHEPTORERC OO TR LD T, UTICRERBRR2,

ERMHB LU FE

1. A% &l
CFIX i3 Y% TERL = i HffikE B O R d
(lot. 100145 G, 7Iffi881xg/ml) %A L 72,
2.® E MW
BRERE & L THMRA TREF O Escherichia  coli
ATCC 39188, E.coli ATCC 33546, E.coli NIH] JC-
2, Klebsiella pneumoniae NCTC 418, Proteus vul-
garis IAH 1025, Providencia rettgeri ATCC 355655 &
U Bacillus subtilis ATCC 66334 {EFH L7z, B.subtilis
# B &, BEH X Trypticase soy agar (BBL) 2
3°C, —RAELEHE L, 0.85% NaCl¥%# T 0.D.660
nm=1.6D%&E KL ABL 72, B.subtilis ATCC 6633
A - — M RABR Y - ffEER R 2 U TR

RREL T,

Nutrient agar (Difco) # X ' MUELLER HINTON
agar (Difco) #HW 7T, BRERERE Y 2L D&/
EEMHILEE MIC) 28E L 72, BEEHK T Try-
pticase soy broth T—7RAIEEE L 24 D& 100f5HER L
TEERL 2,

4, RRTE L

Table 1 12753 %A L 7z, Sodium citrate
agar B &, WELFD0% CHE L TH I, i
34—+ 7 v —7HER, K50CITHHIL, REE 2
EREEREL, 77AFv 7Y vy—V (EEFE9m 5
ml 5 i310ml #53E L, KFES ETELS R,

5. BHEBBROHR

CFIX ®#910mg * EFECEFRL, L&D 5% NaH-
CO, TiafEtk, M/15) VEEEE®R (pH7.0) %Mz
T, 1,600ug (77ff)/ml OBEHEERL 2, 2 OBER
»EBOBMCIELUT, M/15) v EEEEKR (pH
7.0) BLUREE (mE, R, BH) TS0 HRE,
ERIET 2 ERVIFHRETO, EEFRRI2ERL
120 MERBEEALSBLOBO 77—V LLbDE,
Consera (H 7K #%) » X ¥ Moni-Troll (5 + ¥
) FAHED TR TERLL, RISEE AL
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Table 1 Assay media

Medium Composition(g)
per 1000 ml
Nutrient agar(NA) Difco 184
Trypticase soy agar(TSA) BBL 32.0
Antibiotic medium 1(AM-1) Difco 244
D.S.T. agar(DST) Oxoid 320
MeuLter Hinton agar(MHA) Difco 30.4

Sodium citrate agar

Trisodium citrate dihydrate  Hayashi Pure Chemical 10.0

Polypepton Daigo Eiyo Chemical 5.0
Beef extract Difco 3.0
Bacto-agar Difco 10.0

SFRL TS — 1 LTz, Bt RREE B DOFMH0 55
FhD%, 0.455mD7 4V —TEERAL THL
1z

6. MEWFRIERE (bioassay)

1) #BEF4 A%

B 7 + A 7 13EZE 8 mm [(Thin, size 8§ M/M
Dia. HEEEERRED) £V, 3D T 1 A7 2[F—
BkicEL, Eb g bicl 1 sRREL T, BEo
BEEBRELLE, ThZPNIROE- 2 FREWCERD
T 7, 30900, ZRTTFHILEE BELL,

2) HEHy TE

AFVVA Ay T (NEXHEXEE 6 X8 X10
mm) ¥R T, Bi0.2ml #EAL, FRELE
%, HEL,

UEOLFROAEICBWTL, 1REICOEES T
SHMOFREFERL, 37°C, 18~208FfE#E %, FHiEM
Bry—> ) —F— kHBEE) 3B RETRE
Tospix (HZ) #Mw0.1mm & THAL, &M@
EAROFEHEE KD,

7. REFOBER T

FAARZEBE U A y TETORERRIE, —HICE
ABEONHLBEIEMEEYE22KA:y=a

(logx) ?+b (logx) + ciZitfl& ¥ % BENNET 5
DHEYICEVER S Tw S0, bhibhidIERE
BAN2 FEFICL Y, RICRT 3RUGEML TR 72,

log x = ay*+ by? + cy +d

x: CFIX % (ug/ml), y:MHEMERE (mm) 2
D 3w L1 £ & OEERZED 1 61130.0383T,
2RAB LU 1 RIGABL & 7 L EDEERE, £h
Z10.0470% £ U°0.356 & D L /& L, %7 BENNET

SOk L HEL TRBE TOBEECEN S, REH
sEen-yEOEHEEZ ZORXCRALT, CFIX
BEX 2K,
8. EHkiksa~ 777 4— (HPLC)
1) i - RERE D FTALE
M % 7213 FR0.5ml 2 K5 BEK0.5ml #0Z, 6% Y
7o )VEEEE 1 ml 20z TH#AL, 10,000r.p.m. 2 4
fél5%.(» (Eppendorf Centrifuge 5414) L, Z O L& %
e LT, EERIIEEKONR D CBEHIRE O CFIX
EHR0.5ml Nz, RkEREEITR- 72,
2) HPLC flE &M
# 7 4% Radial pack C18 (Cartridge column,
Waters) # ML, BE#HE L L TMESFTHIC,
KH,PO,:3g, CH,CN:130ml, 7 & 7:1,000ml, R
SR i KH,PO, :1.5g, H,PO,:1.3ml, CH,CN:
300ml, 7& 8 7K :1,000ml % A W 72, Hi & 2 2 ml/
min, AHKIZ UV, 254nm TREL 7, EEIZE —
7 ERRETITR > 12,
9. Bioassay & 1 HPLC = & 2 B¥#%
EMEB L FRT—EBEOCFIX AR % FH
L, E.coli ATCC 39188% & U B.subtilis ATCC 6633
ARERELT, (DRLERICL2BEERD, [
RiC HPLC Iz L > THRREIL 12,
10, BRIEEC L 2 BIEEOHEBEN
EMERIAY - BB TER & CFIX E—HAR
(100mg #[EK 5) TOME B & VRAK D &,
bioassay # & f HPLC %174 v, WfllE T MHBEM% %
ERERC L DR, fMERARS & URARO—
WizowTix, #hZNh E.coli ATCC 39188, P.rett-
geri ATCC 33565, 8 &£ U E.coli ATCC 39188, B.
subtilis ATCC 6633 % #EH £ L7z & x DRIEEDHERM
HICOWTHRE L,
11. Bioautography
HEro~+7574— (TLC) Av U AT VY —
b (No.5748, Merck #) (ZBRIED 5~20ul 274 7
oyl Y TAKRY bL, BER, n-butanol-EEEE-7K
(4:1:2) 2BEARE LT, LEETHI2mERL
fo —Fh, ¥HH7 O ST 74 —DBERVY ATV
¥ — b (No.805013, Macherey-Nagel tf) # 4 % >
VavAANTHREL, REAKRY M, M/15Y »
Fe B E (pH7.0) TEEL . BHE 1M
AL, v — b EREFICYUIM LI, RESR, E.coli
ATCC 39188 %# ##& L 7z Nutrient agar (Difco) 150ml
B L 0" B.subtilis ATCC 6633 # #% f& L 7z Sodium
citrate agar 150ml /54 4+ 4 — b 7' 7 LFIAR S v —
L (320X 240X 20mm) (ZZME L TAFE TR & ¢ 72,
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EEy— M EER D 13, 209MFIE TRES,
v—FERDBRE, 3T°CTI8~20RFEIEE L, ILH%
BT,

12, Wl LEY
BEADOSOT—VES L UREZAVT, SiEER
#TFTo CFIX OREM 2T L1z, M1 9 &z CFIX
KEBRIBEMZ, 28 X055 pg/ml @ CFIX IR
2RI 72, [IKEC CFIX #2085 £ U'100ug/ml &FH
THORAR ZFE L 720 EHAEO 1 ml #ABE CHE
L, —20°C, 5°CB X UF2FCcBEBL, EBATO
CFIX OB FIBFE % bioassay 12 & D #IE L 72, % BR
R X M/15Y) v EEEE R (pH7.0) TL0f5CHR
LTHIEL 7,

BRESUEE

1. BEEDER

Cefixime (CFIX) (CBZMOE\:7 7 LBHEH 6
& bioassay (2 LF & 1L 3 B.subtilis ATCC 66330
CFIX o Xt ¥ 2 B %t # Nutrient agar (NA, Dif-
co) # & U MUELLER HINTON agar (MHA, Dif-
co) THIE L 7- %R % Table 2 2 x4, B.subtilis
ATCC 663312303 % CFIX 0 MIC i3100ug/ml LA F &
$oth, 77 LAEMREIThLBLEZHETL
1o BEEICD W TIHIEMO&IAE B & O HIERE % 5
NplediZ, 77 AREME TIENA%, B subtilis
ATCC 6633 T3 Sodium citrate agar # B EEHM & L T
Rv, 74 2A27% TR LY (Fig. 1),

BIERE T P. rettgeri ATCC 35565 T & 41, K
T K. pneumoniae NCTC 418, P.wvulgaris IAH 1025,
E.coli ATCC39188% &£ UF E.coli ATCC 3354673 [Ef2
EThHD, E.coli NIH]JC-28 X U B.subtilis ATCC
6633 (3 BT & ICth "% o 7o BHIEFI OB BE 43 E. coli
ATCC 39188, E.coli ATCC 33546, B.subtilis ATCC

Table 2 Susceptibility of test organisms to CFIX

MIC(pg/ml), x10-*
Test organism

NA MHA
E. coli ATCC 38188 0.0125 0.05
E. coli ATCC 33546 0.025 0.025
E. coli NIH] JC-2 0.1 0.05
K. pneumoniae NCTC 418 0.0125 <0.00625
P. vulgaris IAH 1025 0.0125 0.0125
P. rettgeri ATCC 35565 <0.00625 <0.00625
B. subtilis ATCC 6633 >100 >100

Fig.1 Comparison of standard curve of CFIX on
various test organism by disc-plate method

Inoculum : 1.0%(B.subtilis ATCC 6633 :0.25%)
Medium : NA(10ml/dish)

Sodium citrate agar(B.subtilis ATCC 6633)
Dilution : M/15 phosphate buffer(pH7.0)

® E.coli ATCC 39188 I*4
3548 E.coli ATCC 33546 /
o E.coli NIHJ JC-2 /
A K. pneumoniae NCTC 418 /P/‘
a P.oulgalis TAH 1025 c/ ° Vs
30+ Prettgeri ATCC 35565 s
A Bsubtilis ATCC 6633 702 X ¥
E 2
3 251
L
£
.S
=l
L
c
< 204
15
v
"ol 05 2 8 3
CFIX (ug/ml)

6633 T REFTHD, IEVNES TH- 725, K.
pneumoniae NCTC 418, P.vulgaris IAH 1025T i35
BEC_HEMBEIEA*4L, FHBEThH-7, 72 P
rettgeri ATCC 35565, 1 wg/ml LD EE TA &
BL o HENRETH -2, B.subtilis ATCC 6633
WRZMIRE 520, 2 pg/ml F TEHBRZIHIEM %4
Ulze THUSHIESEMIC 7 2 0 B MY 7 A RERIOL 72
o, AOBELREEsIH SN EZoh 5, ULk
DRERLYD, CFIXOBBRRENEORER & L
T, PHIEMDEEAT, b OEHEMEO ARCH LEEIIK 2
WE. coli ATCC39188%HEFE L1z, HICREDSET
B2 P.rettgeri ATCC 355655 X DVIRAML &<, &
#ED CFIX %I T % B.subtilis ATCC 66334 fif
TTEEL T,

2. WIERMHFOBE

1) BESHORES

EREMIT - RCLABE) AR L TERAEA TV
B, BARERS T I VEEARSAEL RS
EHBAL DT, BELADO0%ICHRL THREL
I~

E.coli ATCC 39188 %t EB & L T 5 O TR
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TT7 4 A7 & CFIX OEH# g &k 72 (Fig.
2), NA, AM-5, AM-10&E#cHsWT, BER
CHIETED, BEEOSTNABRLEN T,
DST, MHAB XU TSATOHIEMARIZEL </
(% otze —H, P.rettgeri ATCC 355654 ER & L
72336, TSA BX U MHA TOEHEMBICIZED
FHONLEMo, TSA TXDEEALZMEEMSES
ntz, NATOHOEBERTRRTH A0, HIEME
DHIERBS Tl -1 (Fig.3),
2) IR ORE

ERIRIEEETIEESE k5 &, FRERLE
BADER OB ST Y —c kD, ZERIEHOERD
—D LR AEENH D,
Z ZTE.coli ATCC39188% £/ L 7- NA # HE90
mmADTITAFY 7Yy —1iZl0ml B LU5 mloE
LzBBoMIEAE2 gL, wThicswTy, —&
BHIEFIZE U b o 7288, 5 ml R, EEE CHELE
HEEKELS LY, LEYN->THERELERT
(Fig. 4), P.retigeri ATCC 355657 b [alkE7% A48
BRIy (AR

3) BEEREOLE

E.coli ATCC 39188% & UF P. rettgeri ATCC 35565%
REBE L, T4 A7EXBOTEERRIC L 2125

Fig.3 Standard curves of CFIX with various
media by disc-plate method

Test organism : P.rettgeri ATCC 35565

Inoculum : 0.1%

Medium : 5ml/dish

Dilution : M/15 phosphate bufter (pH7.0)

30
e NA
A TSA A/
+ MHA /
25+ /
E S
E /
5 /
L
A
§ 204 /&
[o]
s
~ Y/
A
/7
154 /
/
A
/8 /
»
10 T T T T T
0.0156 0.0625 0.25 1

CFIX (ug/ml)

Zone diameter(mm)

Zone diameter (mm)

Fig. 2 Standard curves of CFIX with various
media by disc- plate method

Test organism: E.coli ATCC 39188
Inoculum : 1.0%

Medium : 10ml/dish

Dilution : M/15 phosphate buffer(pH7.0)

%4 e NA
A AM-5 _
o AM-1 .
m DST L~
304 + MHA o A7
4 TSA /p »m
251
20 4
15 4 4/
/
0L 474 . .
0.125 0.5 2 8 32
CFIX (ug/ml)
Fig. 4 Influence of amount of medium on
standard curve of CFIX by
disc -plate method
Test organism: E.coli ATCC 39188
Inoculum :1.0%
Dilution : M/15 phosphate buffer (pH7.0)
® 5ml/dish
354 O 10ml/dish
.
/
30 8
/
/
[ J /O
25+ . / o
/
o/
20 /
/
e o
/
154 /
/
o
J /
10 T T T T T T T T T
0.125 0.5 2 8 32
CFIX (ug/ml)
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wmritwLr (Fig.5, 6), HREFE LEEHES
o, HIEMARRAE LAY, HHEICIIZEAY
ERED ol LT, BEREDSTENRS
EEEEE, E.coli ATCC 39188:0.2%, P.retigeri
ATCC 35565:0.05% (v 44 0.D.660nm=1.60FH
® PELLELON, COBEORKER L, AT#E
T1X10C.F.U./ml, %#&#T8 x10°C.F.U./ ml Tdk
272,

3. 8l E K

D, 2), I0OFER»SBRE SN BESRMFCELD,
E.coli ATCC 39188, P.retigeri ATCC 355654 L 0°
B.subtilis ATCC 6633%#BERE LT, #y 7EBLU
TAAZETOM/15) »EEEEER (pH7.0) HFC
£ ARG A E L (Fig. 7),

E . coli ATCC 391884 HREH & L7z & E DRHRE X
Ay 7HET0.03~0.06pg/ml, 7 4 A 7 TI130.06~
0.13ug/ml TH - 12, P.retigeri ATCC 35565T 13 7 4
A 7 #7T0.016~0.03xg/ml ¥ THREATFETH - 72,
B.subtilis ATCC 6633 CORBE IXAT —H L V%D, 74
A7ET2~4 ug/ml THo72o TH4AZERA YT
BELVBIEREDSETYE - 10, CFIX DR
BECBOWTHEL RO WEEZONDS, T4 AV

Fig. 5 Influence of inoculum size on standard
curve of CFIX by disc-plate method

Test organism : E.coli ATCC 39188
Medium : NA(5ml dish)
Dilution : M 15 phosphate buffer (pH7.0)

0 0.2%
E ® 05% o
A 1.0% /o/,,ﬁ )
o 2.0% 0//6 g
30 4 & .d
—_ O/ P
E /8 8
£ o, v
o L1
2 any
g 254 s
e « O
e s
= o/ o
N . 3
20 A /.
O/ /P
Ve
/
=]
151 o/
/)
g
/o
10 T T T T T T T T T T
0.125 0.5 2 8 32

CFIX (zg/ml)

KBOWTHREERL D, T4 27 ZBRIEIZR L 1
WA LR L HIMGE L, BRIORE LR 2, BIERT
ORI AEE > Twd, ZOHEIGRENZ
Boh, ¥4 270V ) v SETRBO—EEET 1 A7
AT 5 LD BT RIS 4525, LrLT 4 A
JIET2HREIIN20u E—FETHD, WHEIZ L
DEUZHIEFARIZZFEAEESRED S o1,
Ay 7ETIE, 1 mlORHELEL L, »oRFC
BRAXET 24, AEOEADRES 2K EE D>,
HEAYEOFE (#90.2ml) 7, BFLEEL T 4 A
70, BE LS LRBELVLLDEE SN,

4, B CRIZTHEREOZE

1) &Ko pH D

BER L LTE. coli ATCC 391884 flvs, pH 5,
6, 7, 8O M 15 VEEEEHRER L 5 CFIX
HREEdhR & Fig. 8 107 T, BEEWER P IEMEC
KERZEI o120, pH 8 THAMHIEARIZ/NE L
olz,

2) MEDOHE

HREE L T7— L Lt e s, BESEAM
B (3 —7BL 0 Moni-TrolI) #FHwir x0)
Ay TEBLUT 4 A7 ETOEEMBEHEL 72,

Fig. 6 Influence of inoculum size on standard
curve of CFIX by disc- plate method

Test organism : P.rettgers ATCC 35565
Medium : TSA(Gml dish)
Dilution : M 15 phosphate buffer (pH7.0)

30
0 0.05%
e 0.1%
a 03%
254 ~
.o
O/ -
g °
E o
E s ° &
g 9 /
007
= / 4
S Ly
§ S
o of o &
/// ,
/ o’
i
) v
/. %
10 T T T T T T T
0.0156 0.0625 0.25 l
CFIX (zg/ml)
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(A) Test organism : E.coli ATCC 39188

Inoculum : 0.2%
Medium : NA(5ml/dish)

Fig.7 Standard curve of CFIX in cup - plate and

disc - plate methods

Dilution : M 15 phosphate buffer (pH7.0)

Inoculum : 0.05%
Medium : TSA(5ml/dish)

(B) Test organism : P.rettgeri ATCC 35565 (C) Test organism : B.subtilis ATCC 6633

Inoculum : 0.25%
Medium : Sodium citrate agar(5ml/dish)

o Cup- plate method o’
354 @ Disc-plate mith%d /0/ - 1 o/
o/‘:/’ /
o S ° o/
/ [ )
= 304 o /
\E /° ./ P /
g 254 /o o/ /oj:(
S o / /. /
g /; v
N 9 ° 1
// 7
/ / -
154 ,/° | /o/o . /o
0 ? T T Ll T T T T T T /.l T T T T T T T T T
0.125 0.5 2 8 32 0.0156 0.0625 0.25 1 32 128
CFIX (ug ml)

. L L . Fig. 8 Influence of buffer pH on standard
Flg. 9 iz H?Tl ) ‘;., E.Coh ATCC 39188%&%%& curve Of CFIX by diSC'plate method
Lizk &, y 7ETRMERFRE CHRERARE LD et o B ATCC 39188

1sm; E.
BLIEPIE 240 4 mm, 74 A 7B TIRE 3 mm A x < e 029

Fo ot y b1 - o y N Medium : NA(5ml/dish)

kot. Bl MIEOR D, BEEHEBIE %L R
52k, a&—7TlRoy NETELZDH SN, lot.

186309 T3 L 7- B WA O BLAE it L BT REIIE O B & SN
BEALESRDSNE D5 12H, lot. 177211 TOE H1 A pHEO /a/
EFRRFEHMEL VRS LD, BRET, Z0ER o pHI0 y
WAL, 20 lot. 27 EZHERERH» &K 72 CFIX u pHB0 /&
I FEEILA T OB R © HLH & 15 IE ORI - A"
~80% (74 A 78) BLU60~T0% (4 7&) Th E §
57125 Moni-Trol [ Tlitart—7LBxbh, HEEIm ° 95 @/.
HEOMEMZANE <A, WEEECHSmE THE E 5/-
NABELD10~20%@E < o7z, P.rettgeri ATCC '; -
355654 MER & L7:BE, E.coli ATCC 39188 & [k S 20 i/
L:Eﬂ?’#}ﬁi&f@ﬂﬂiﬂ@ti%&féﬁ&ﬁﬁ NS o /.

- (Fig.10), U EDORER,» S, MEPEEAEICKEL ¥

T, BlAEZDEE7—N L EaE N S TIERL = A
R THET 2 2 enEE Ly, Lbl, REME /
AT 29813, T FEEME COBELRE L ORI w8 -
EBRALWIERHER Loy FEFERATREEEZ SR 0.125 05 2 8) 32
%, CFIX (ug/ml)
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Fig. 9 Influence of human serum on standard curve of CFIX
Test organism : E.coli ATCC 39188
Inoculum : 0.2%
Medium : NA(5ml/dish)
(A) Cup-plate method (B) Disc-plate method
© M 15 phosphate buffer(pH7.0) © M/15 phosphate buffer(pH7.0)
351 @ Fresh serum 35{ ® Fresh serum P
m Consera Lot. 177211 O/o/? = Consera Lot. 177211 O/O
G Consera Lot. 186309 o ,g’ o Consera Lot. 186309 / >
304 A Moni-Trol I % 30- A Moni-Trol 1 /ﬁ;ij
z E /°/;r
T 254 3 254 /{
3 1% = 7
: : A
: ; v
v 209 § 20 o/ /i
[\o) N /| [’
/i
15- 15- o B
/ /A
n/
/ol
y £
R T T e — w-tr—
125 0.5 2 8 32 0.125 05 2 32
CFIX (vg/ml) CFIX (ug/ml)
Fig. 10 Influence of human serum on standard curve of CFIX
Test organism : P.retiger: ATCC 35565
Inoculum : 0.05%
Medium : TSA(Gmi dish)
(A) Cup-plate method 0 (B) Disc-plate method
O M 15 phosphate buffer(pH7.0) W O M 15 phosphate buffer (pH7.0)
@ Fresh serum s @ Fresh serum
25 o - 254
0" ¢ * T
/ . o @
z ey £ v
/ ® = (o} (]
£ o 5 /S
£ 204 / 2 20- o
g £
g o e s / /
] s °
: |/ /S
N1 8 N 154 /o /°
/® /O /
10 T T T T T T 10 T T T T T T T
0.0156 0.0625 0.25 1 0.0156  0.0625 0.25 1

CFIX (ug/ml)

CFIX (ug/ml)
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Fig. 11 Influence of human urine and bile on standard curve of CFIX by disc-plate

method
Test organism : E.coli ATCC 39183
Inoculum : 0.2%
Medium : NA(5ml/dish)

(A) Human urine

25 O M 15 phosphate buffer (pH7.0)
354 .
® Urine (neat) /9/
0 Urine (5-fold dilution) ﬁ

304 sn
z /i
£ "
L 254 el
v
£ o/
b .
2 201
N

(]
151 /
1018 —————

CFIX (ug ml)

3 x, BHOEE

EMRBLEUCHEAOEREM/15) L BEKRER
(pH7.0) TS5 EICHIRL 2BFOZHER * Fig. 111
e R, MBI E b ITREMRICE L ZH BN,
BEWTSECART S 2 L0k, BERTOE%E
BE—BLT, o TRB L VIEHFBEDORIE KL
TM/15) ~EEEEE®R (pH7.0) T5~125fF5 AR
L, #5722~ 3EBOARBOERME L FHL TH
HT2HET, BMBREOBETLEERVRLL, BE
BCBETRETH 5,

5. BECHET 2 HEY

ErMES L OCRTER L CFIXO—EBE OB
# % bioassay (74 A7) BLUHPLC®IZLD,
3~5@E<{NERLUTHEL, Table 3iZRT &5
12, TAAZEIZL50.25~2 ug/ml OMBERE TO
CV% (4R Z X 100/ F¥)) 132.3~8.5%, WRIRET
135.6~19.0%DHEFICH 0, EEREDMIES £ VKK
BTOCVR%HBREL Ao LLSEICDIRL
BOFEE SREBDI0%BUNTHRETE AETH-
tro FRH R 1 B.subtilis ATCC 6633 T & I E L 7
hry, BERCHETE., HPLCH#TO R L AIE
LB AEBRYINES L CRTEE £ L2, bioas
say L D, CV%IZE LIZIBUTTH- 12,

6. BEEEC L AREBEOHEBNYE

£ M iC100mg RS %O MG 5 & CRPEE IO

(B) Human bile

© M/15 phosphate buffer (pH7.0)
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Table 3 Reproducibility of CFIX determination by bioassay and HPLC in human serum and urine

Analysed conc.

Actual 3 ficient of
Method Test organism Specimen cut conc (12g/ml) Percentage S.D. Coe.f 1.c1en o
(pg/mi) of actual conc. variation (%)
Mean Range
2 197 188-2.08 98.5 0.009 4.6
Serum 1 103 095-1.13 103 0.07 6.8
(n=5) 0.5 050 0.48-0.51 100 0.01 2.3
E. coli 0.25 027 0.23-0.29 108 0.02 8.5
ATCC 39188 3 314 298-339 98.1 177 56
. . 8 818  7.51-8.84 102 0.52 6.4
Bioassay Urine
(n=5) 2 206  1.78-2.46 103 0.29 14.0
n:
1 1.03  0.82-1.25 103 0.18 174
0.5 053  0.42-0.64 106 0.10 19.0
128 128 - 100 8.17 6.4
B subtli Urine 2 311 ;3383 133379 97 216 70
ATCC 6633 (n=5) P ' ' '
8 831  7.87-8.76 104 0.42 5.1
Serum 0.5 051  0.50-0.52 102 0.01 2.3
(n=3) 1.0 098  0.97-0.99 98.0 0.01 1.2
2.0 201 1.97-2.04 101 0.04 1.8
HPLC 10 102 99-100 101 0.10 13
. 20 19.9 19.3-20.6 99.5 0.50 2.7
Urine
(n=4) 40 40.1 39.0-41.2 100 1.00 2.4
n=
60 60.2 59.2-60.8 100 0.70 1.1
80 79.9 789-814 99.9 1.10 1.4

Bioassay CFIX concentration(ug/ml)

Fig. 12 Correlation between CFIX concentrations obtained from bioassay and

HPLC assay

(A) Serum concentrations

(n=96)

Y =1.02X+0.08
r=0.974

I

X

HPLC CFIX concentration(ug/ml)
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501

Bioassay CFIX concentration(zg/ml)

(B) Urinary concentrations

Y=1.07X+1.07
r=0.992
(n=96)
- —X
50 100

HPLC CFIX concentration(ug’'ml)
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Fig. 13 Correlation between the serum levels obtained
from disc - plate method with E.coli ATCC
39188 and P.rettger: ATCC 35565
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Fig. 14 Correlation between the urinary levels
obtained from disc - plate method with
E.coli ATCC 39188 and B.subtilis ATCC 6633
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Table 4 Standarization of bioassay of CFIX in biological specimens

Test organism

E. coli ATCC 39188

P. rettgeri ATCC 35565

B. subtilis ATCC 6633

Inoculum

0.2% of cell suspension
(0.D.7=1.6, 5 x 10°CFU/ml)

0.05% of cell suspension
(0.D.=1.6, 8 x 10°CFU/ml)

0.25% of spore suspension
(0.D.=2.0, 2 X 10°spores/ml)

Medium(per 1000ml of dist.
water)"

Nutrient agar(Difco)

Tripticase soy agar(BBL)

Sodium citrate agar

18.4g 32.0g Sodium citrate  10g
Polypeptone 5g
Beef extract 3g
Bact-agar 10g
Assay range (ug/ml) 0.03—32.0 0.008—1.0 1.0—-128
Specimen Serum, Urine, Bile, Tissue Serum, Sputum, Tissue Urine
Minimal detectable
concentration (zg/ml)
Cup method 0.03—0.06 0.008—0.016 1.0
Disc method 0.06—0.13 0.016—0.03 2.0—4.0

Standard solution
Serum assay
Assay for others
(Urine, Bile, etc)

Fresh serum (Consera)”
M/15 phosphate buffer (pH7.0)

Incubation

37°C, 18—20h

1) Inoculated medium (5 to 6ml) distributed to petri dishes (9mm LD.)
2) 0.D. reading taken in a Hitachi Model 100-22 Spectrophotometer at 660 nm and 1-cm cell
3) It is necessary tocomfirm that the standard curve prepared with consera is agreement with

that with fresh serum.
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7. EHEREYEORE

CFIX ®100mg # £t M ICREOKRE L RO RIC D W
T, EMR#Y% TLC-bioautography THRE L 72, B
BAYAME L U T n-butanol-FifE-/K (4:1:2) w7
#T, E.coli ATCC 39188 & Uf B.subtilis ATCC
663312 & % bioautography #177% 9 &, Rf=0.21C 8

—OE#H»sESh, CFIXERORIEE—KL
(Fig.15), ¥7¥#s7u~ 2757 4—-T%, CFIX
i3 RE=0.3ICkR S h, EERBMERD sk o 7
(Fig.16),

8. HHHEEN
FBESMCBT 5 E NS & RSO CFIX &
% % Table 5 LR ¥, CFIXBERTREETH

Fig. 15 TLC-bioautograms of human urine after oral administration of CFIX (100mg)

TLC plate : Silica gel G (Art. No.5748 Merck)
Solvent : n-butanol - acetic acid - water(4:1:2)

(A) Test organism : E.coli ATCC 39188

10-12h 6-8h

(B) Test organism : B.subtilis ATCC 6633

2-4h CFIX
Standard(100g/ml)

CFIX 2-4h
Standard
(100g/ml)

6-8h 10-12h
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p, M, Fhebic—20CTRAOBMEE I RETE REETIE 5 HTORUTIC Ko, LicdsoT, CFIX
720 5°CTI3 5 HE THU% U EOBEFEZ R L 1225, OEEHE L, HEE T-20°CRET 22 L
2CTRIMETTIHTHNBUT R 25EELHD, BTh5b,

Fig. 16 TLC - bioautograms of human urine after oral administration of CFIX (100mg)

TLC plate:Silica gel G(Art. No.805 013, Marcherey - Nage treated with 4% silicon oil
Solvent : M/15 phosphate buffer(pH7.0)

(A) Test organism : E.coli ATCC 39188

10-12h 6-8h 2-4h CFIX
Standard(100.g/ml)

(B) Test organism: B.subtilis ATCC 6633

CFIX 2-4h 6-8h 10-12h
Standard(100.g/ml)
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Table 5 Stability of CFIX in human serum and urine
residual %
Specimen |conc.(zg/ml) T(e(;n )p 11 2 5 1220 30 40day

23 93 91 % — — — —

2 5 99 101 100 95 85 66 57

Serum —20 — 99 103 105 100 100 96

(pH7.2) 238 8 1 - — — —

5 5 96 95 94 90 81 64 53

—20 — 100 97 97 96 98 98

23 97 95 87 — — = —

20 5 96 99 96 92 88 80 73

Urine —20 — 99 97 98 98 98 95

(pH7.1) 23 97 94 8 — — - -

100 5 98 101 94 87 85 % 70

=20 | — 100 95 100 95 92 9%

% B B W E 2 D v T, Chemotherapy 29 : 76~79,
1981
1) KaMimura, T.; H. Kojo, Y. MATSUMOTO, Y. MINE, 4) BENNET, J.M.;J. L. BRODIE, E. J. BENNER & W. M.
S.Goto & S. KUWAHARA: In vitro and in vivo M. KirBY :  Simplified, accurate method for
antibacterial properties of FK027, a new orally antibiotic assay of clinical specimens. Appl. Mi-
active cephem antibiotic. Antimicrob. Agents & crobiol. 14 : 170~177, 1966

Chemother. 25: 89~104, 1984 5) NAKAsHIMA, M.; K. UENO: Pharmacokinetics and

2)

3)

BAE  HEEMHER GBS - —fRABRE - Hif
AE % p628~633, 1982
HRfe¥mts s  RAOREHELE®E (MIC) #IE

safety of FK027 in healthy volunteers. Program and
abstract of 23rd Interscience Conference on

antimicrobial Agents and Chemotherapy, 130,1983
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QUANTITATIVE DETERMINATION OF CEFIXIME,
A NEW ORALLY ACTIVE CEPHEM ANTIBIOTIC,
IN BIOLOGICAL SPECIMENS

HIROSHI SAKAMOTO, TOSHIHARU HIROSE
TosHiMITSU OKI and YASUHIRO MINE
Research Laboratories, Fujisawa Pharmaceutical Co., Ltd.

The microbiological assay methods for measuring concentrations, bioautography method and stability of
cefixime (CFIX) in biological specimens are described.

The concentrations of CFIX in the serum, urine and bile were assayed by the cup and disc-plate diffusion
methods, using E. coli ATCC 39188 as the test organism and Nutrient agar(Difco) as the test medium. P. retigeri
ATCC 35565 and B. subtilis ATCC 6633 were also used, the former for assaying lower concentrations and the latter
for higher concentrations of CFIX.

The minimal detectable concentrations of CFIX by the disc-plate method were 0.06~0.13ug/ml for E. coli
ATCC 39188, 0.016~0.03ug/ml for P. rettgeri ATCC 35565 and 2~4ug/ml for B. subtilis ATCC 6633. The
sensitivity for CFIX by the cup-plate method was approximately twice that by the disc-plate method. For
determination of CFIX concentrations in human serum, serum standard solutions were made with fresh pooled
human serum. Lyophilized serum products prepared from human blood were also used, but it was necessary to
confirm that the standard curve prepared with the serum agreed with that prepared with the fresh serum. The
standard solutions were prepared with M/15 phosphate buffer (pH 7.0) for assay of urine and bile samples, and the
samples were diluted 5-fold or more with the same buffer. Serum and urinary levels of CFIX after oral
administration to human were also determined by high performance liquid chromatography. CFIX concentrations
obtained by HPLC were in good agreement with these obtained by microbiological assay.

Bioautography method of silica gel thin layer chromatography was examined for detecting CFIX and its active
metabolites in human urine. The results showed that the active substance in urine was CFIX itself.

CFIX was stable in human serum and urine during 40 days storage at -20°C.



