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Cefepime (CFPM) o4 PR I8 B2 8 < 1k

HEAEE - MBIEN - HKES - BRI
7Y & b = A v — XGRS A RTRRR BT LT

WS 7 x 2.5 cefepime (CFPM) Ok MM ERIEHIC DV TRET L 720 AFIOEKHE
Hi IS, Morganella morganii IFO 3848 % MGEH & T A MAEWFMERFIC L), KBE S
TREBR(ERT A I EHNTER, MiEF CFPM 3% v 7HB L UF Agar well #T0.02 ug
/ml, 54 Z 78T 016 pg/ml ¥ TRIETEETH - 72, MEFREDREICIE 7 — /LM ZF
R B Z P Ldro 72, CFPM idsdiitk7 o<t 777 4— (HPLC) K& - T
LERTE, b Mz CFPM % 8IRMIES L 72 & 0 iiFs & REFR % bioassay & HPLC &%
12 & - TEBRICHIE L 24521, BV AEBM 4 RL %2, £ Fic CFPM 2 #IRAKRE L2 L&D
FRik## TLC-Bioautography CT#Et L 72 &%, CFPM LA OHEEMES L DR Ky MIRH
EN7Zeh 72, CFPM i3 BEBMEOBEP TRETH ), MiEP TIIRP L )RR LETH -

VAR AN

—20CLUITICRE L 30 BRIZKETH » 72,
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Cefepime (CFPM) (2 7 fiifll$4iC a-methoxyimino
- aminothiazole %, 3 i #i 4 ic N - methylpyr-
rolidinium £# EA L 2H L VWEHA L 7 = L#5 T,
T FTUKHE, EHKEEFEN T T LBHEE L L,
Pseudomonas aeruginosa % EH1: 87 7 LEMH
F CIREAOWICH L TENIIEN 25T,

A TITENBIRE % B 5 51§ 5 72 DIEYFRY
EEH, SGERBEK I o= T7 74—k bERER
BETL, P ToORERDS & UIRPHEEER S
DREEAT> 12D THET 5,

. REBRMHBLIUHFZE

1. ¥ Al

CFPM (% Bristol-Myers (USA) Pharmaceutical
Research & Development Division & ) #it#5 % i} 72,

2. RABH

Bacillus subtilis ATCC 6633, Staphylococcus aureus
FDA 209 P, Escherichia coli NIH] JC-2, Klebsiella
prneumoniae 1FO 3317 B & U Morganella morganii
IFO 3848 # A\~ 7z,

3. WIsELEH

Nutrient agar (NA, Difco), Muller-Hinton agar
(MHA, HJ), Antibiotic Medium 2 (AB-2, BBL)
B & OB AU AR EE MBI 5E# (Modified
AB-2) 2% F\»7z, Modified AB-2 iz R =7
F>06%, WX 2015%, =X 203%, 7F

7¥50.1%, ¥XK13%, pH65TH5,

4. REBRWHOABE

WIEFEH T 2 ML L 72 Bl % Wi Ak g
L, #EHFES0 % (530 nm) NEEZ AL, BEEEK
L7z

5. BE¥EFFBOFB

1% B w pH 6.0, 0.1 M ) > EIRSRER
(pH45, pH7.0), £ } 77—l €E=+to—n]10
(Dade), BLUra>+—7® (HK) #HW,

6. WAEMENIBERERE: (Bioassay)

NR—s=TFYy AT H, B T7THEB LU Agar well &
FHW, R—s—F4 273, EZES8 mm (ADVA-
NTEC, Thin), # v 7i3/4% 8 mm, W& 6 mm, &
L10mm DATV ALy F—%Hwz, Agar
well (/NI EBYZRILEE (RERZE) #AWTERS
mm DILEZEIL 2, T4 R Z7ETIZ 30 ul, v 7
Tix 270 ], Agarwell 2TIZ 100 ul 2 7 4 » EXy
I (Labsystems) # W T AKX v b F R ik5H
L7, BRFERIZT AR 7EBLUA Y 7THETR
ABEAEEL I EEEAEZRI mmny r—V
2 8mlFEL, BREFAREZFAYL 72, Agar well BT
13, EB10mlIcHER S ml 2ERGL THW .

7. BEHAK 797574 — (HPLC) #

MmiF=RE0.5mlIC I NERR 50 ul #nz, 7323~
> F) 7V —MPS-3(7Vv—z22%,2) 2HWT

*T444-01 FRILERITIHG o HINT A =7 S - 31 1
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HEOBRA-EE (1,000 G, 15 min) L, ##ED 25 ul &
HPLC Gtfrict L7z IREARHI A>T T T4 VT —
(3)RT,045¢m) THWAL, WHE%E 0.02MD) >
B_AKFEH)TLBET 10 FHRLZD 10 ul %
HPLC sr#rictt L 7. REKRHOERERIZ 0.02 M
) BTKFEH) T LB A THRRAYLUTD

FHTHIEL 72,

* & LC-800:')—X (BASN)

A 7 4 Inertsil ODS-5 4.6 mm ID X150 mm
(R 7 uaIl¥)

#7LIBE 35C

% B 4 0.01M FT7TIAEEES ) TL-) >
B2% w/v)BEHR Tb=F)
=3:2

i # 1 ml/min

R #H UV 254 nm

8. RPMEEEAHMORE

CFPM # b MCEIRNIZRE L THR L 2R 2 A%
¢ L, TLC-Bioautography ic & ) il & RS
WE4*1T7% » 72, TLClisilica gel 60 F,s, (MER-
CK), BER&EE, 7 b=1FYv-k-B:E (150 :
75:1) #EW, REBIZ M. morganii IFO 3848
%, ¥z Modified AB-2 ##/H L 72,

9. KREEHF THEER

CFPM # &% pH O /KB ICER L, 23CT, %
fz, B M7=l b P 7 VRICERL, —20C,
4C, BL U 23CTRE L, FNFNDOEREIENE & B
#)iC bioassay #: THIE L 72, WAL, S0 TI 250
pug/ml, MEFTIZ5 gg/ml, FRTIE 500 xg/ml & L
PA

II. ¥ B& #& B
1. REHDRE

diluent : 0.1M phosphate buffer pH 7.0
medium : Nutrient agar
~ 304 —o——M morganii IFO 3848
£ ---a--- £. coli NIH]J JC - 2
IS - u -—- B. subtilis ATCC 6633 P
= - o—» S. aureus FDA 209P -
o ~ K. pneumoniae IFO 3317 g diad
< .
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Fig. 1. Standard curves of cefepime on various test organisms

using disc - plate method

SWE L RIELHIC NA # v, CFPM & 1
IEADBEERETL 22 (Fig. 1), REBERIZ, M
morganii IFO 3848 #°0.08 ug/ml L L EL, Dw»
T, K. pneumoniae IFO 3317, E. coli NIH] JC-2
0.16 ug/ml T, 77 LbMEHE D B. subtilis ATCC 6633
13 1.25 ug/ml, S. aureus FDA 209 P i3 5 pg/ml & /&
BEHAED - 72,

FRAEAIDZIKICBY L T3, K. preumoniae IFO 3317
LI T, DWW M. morganii IFO 3848 »s s
B9fEEH, E. coli NIH] JC-2, B. subtilis ATCC 6633
B LU S. aureus FDA 209P 348 TH » 72, LI E
DFERLD, BUBERE» RZL T N, BHEARKL
BEYEEBA e M. morganii TFO 3848 #MREH & L T
E L7z,

2. ¥EHoEE

RE®R & LT M. morganii IFO 3848 % A\, £
FEHBIZ 8T CFPM B L BHIEH O BRIC D W TR
L7 (Fig. 2),

NA, MHA, AB-2 & BERIZ & 12 0.16 xg/ml
THh - 729%, Modified AB-2 (3 0.04 pg/ml TH - 72,
FHIEADEKICEE L Tid, Modified AB-2 »& 4
BT, I vINnL AR\ TH -2, U LR
&1, Modified AB-2 # frEgHh & L GEEL 72

3. HREOKET

B pH DB 1% ") > BIEEHBpH 60 1
LU°01 M) v EtESEEH pH 45, pH 7.0 ZAWT
REMREERL, pH ORERICH 2 2B ERFTL
2EZ A, EREBRIZITEA L, pH45~70D
#iF Tix pH OB &L nEEZ s,

MENHE b 7 nmFEORER L, BN
NE=ZPo—NABLUNI - TORBEELERL,
e L7z (Fig. 3),

test organism : M. morganii IFO 3848
: 1% phosphate buffer pH 6.0
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Fig. 2. Standard curves of cefepime on various media
using disc - plate method



CHEMOTHERAPY

94 JUNE 1991
rt]ﬁztj‘%rr%arllsm : Moé:}?ggax% l-FZO 3848 Eobto—-nBLUrart— 7 mﬁiﬁ‘i, t b7
—LMEOREREKEC R B2, INLRAR
HEERAVLZERITBELTHE EFZ LN,
307 4. WEED LK
£ 1% > Btae@am pH 6.0 3 & e F 7 — Ll
e FRACCHERBT 4 A7k @Y v 7HEB LU Agar
E o] . well O RIEHL N W8 % 4T77% - 72 (Fig. 4-1, 4-2),
; v <27 Moni-Trol I (Lot No LD 206) 1%") >~ B pH6.0 12 BT, BET 4 27
Y === - onsera O o N 3 S
S =~o'=" pacied human serum HORBBRIE 004 ug/ml, WY v 7THEB LU
’ Agar well B3 & 412 0.02 ug/ml Th o172, & } 7~
10 LMFEIZ BT, BRT 4 R 7 EORHBRIZ 0.16 4g
0.16 032 063 12525 5 10 20 /ml, BE» v 7HELL U Agar well I & 112 1%
Concentration (ug/ml) ) > BREEARMEME pH 6.0 X [EIRE 0.02 pg/ml Th o 12,
Fig. 3. Influence of human serum on standard curves of
cefepime using disc - plate method
100 4 *
test organmism : M. morganii IFO 3848
medium : Modified AB -2 ~
diluent : 1% phosphate buffer pH 6.0 —E— 80
E *
LS * S
.0 e
/'D/, § 60 . ’..
—_ ’ 2] .
= 304 S .o
E 3 A
% & 404 > ° Y = 0.980x + 0.467
= (L) n = 132
S 204 .
@ 20 o
[\O] e —o0— agar - well method *
; D/ -e--A----Cup - plate method o
% K —--g—--disc - plate method
/', 0 T T T T T
10 4 o 20 40 60 80 100
0.02 0.04 0.08 0.16 0.32 063 12525 5 10 20 Bioassay (ug/ml)
Concentration (xg/ml) Fig. 5-1. Correlation between cefepime concentrations
Fig. 4-1. Standard curves of cefepime for urine samples in serum determined by HPLC and bioassay
80004 0
test organism : M. morganii IFO 3848 7000 . *
medium : Modified AB -2
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% 6000
?o L)
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—_ - >
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o) Q
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o o,
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Fig. 4-2. Standard curves of cefepime for human serum

Bioassay (zg/ml)

Fig. 5-2. Correlation between cefepime concentrations in
urine determined by HPLC and bioassay
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Front —
Origin —
cefepime urme ______________________
standard 0~2 2~4 4~6 6~8 8~12 12~24h
TLC plate : Silica gel 60F 254 (Merck)
Solvent : CH3CN : H,O: CH3COOH (150: 75 : 1)

Test organism : M. morganii [IFO 3848

Fig. 6. TLC-Bioautogram of human urine after intravenous
administration of cefepime (2g/body)

5. Bioassay # & HPLC #ic & 5 RIEE N sk

CFPM 05 gBLIU1 gHRERHONEB L URE
bioassay # & HPLC B CcH#& L 7z, # DHEX #
Fig. 5-1, 5-2 IR ¥.
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Fig. 7-1. Stability of cefepime solutions of various pH

I 132 BefK, BR 84 Bfkiz DT HPLC assay %
Ht@hic, bioassay #HEC 7oy F LAk ZNEF
BEfiZ, £, Y=0980X+0.467 (r=0991), Y
=0.992X +8.468 (r=0.998) #/R~L, MBIEEZE LR
W —EEHED Lz,

6. RPMEFERBWORE

CFPM % kN SHEHE L 2Rt F RPOHAHE
E A B % TLC-Bioautography iz &k D BRZEL 72
#R% Fig. 6 lcnd, WIFnogdicswTiy CFPM
DA OTEEERSDIIRBE S i » 72,

7. CFPM B PEER

Table 1. Microbiological assay of cefepime

Specimen Serum

I Urine

Type

disc-plate, cup-plate, and agar-well method

Test organism

M. morganii IFO 3848

1ml of cell suspension(T=50% at 530nm)

S /100ml of assay agar
Modified AB-2
polypepton 6.0g
glucose 1.0g
Medium yeast extract 3.0g
beef extract 1.5g
agar 13.0g

distilled water

1000m! pH 6.5

Standard solution

pooled human serum* | 1% phosphate buffer pH 6.0

Incubation

16h at 37C

Minimal detectable
concentration
Disc-plate method 0.16 ug/ml

0.02 xg/ml

0.02 xg/ml

Cup-plate method
Agar-well method

0.04 xg/ml
0.02 zg/ml
0.02 xg/ml

Sample storage

—20C

*Can not substitute Moni-Trol I® or Consera® for pooled human serum.
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Fig. 7-2. Stability of cefepime in human serum and urine

CFPM # &% pH KEHICEIBR T CREL L &
DEEM® Fig. 7-1, £ b 7—nMliiEB LU0 77—
IWERIZ—20°C, 4°C, 23C TR L 2B n%kEN % Fig.
7-2 127",

CFPM 3 KB H T3, B TRLEETH >
72, Ffz, MEPTIIRCKERL D TELETH- 72
HY, ASRAF UL 30 BRI KRIE2BOH L - 72, IR
i TlL, WD B VI 4CITREIT T30 BREIZ KRG

BRDLh o1,
. * =
L EoERE LY, CFPM OBAEMFMEREL
Table 1 iCEHL 72,
mEREOBEREICB VT, E=ba—n, 3y
o—3 17 EORBILFEOERAEETH IUTEF TH
Bh, InbLRAmEE E T T—IVITE & DRERT
IR EGEHSEDLNLNT, b DFERIZET 3
NETHBEEZ B, b b MIE L IR % Bioassay ¢
HPLC THIZE L 72 #5i, MEEOEBE» &<, A
C—BF 22 EHHERENZ, b FRISOWTEMR
BEMHIREEN L 722 & ZDORFAHENS
FEoIF T3 E#EZ2 515, CFPM 358N ERT
FETHY, MFEF TIIRPLAKEED L DT EE
Thot2h%, —20CLITICHEBRETIUE D H LY
30 Az ETH D EHEZ LN B,
X [
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MICROBIOLOGICAL ASSAY METHOD FOR CEFEPIME CONCENTRATION
IN BIOLOGICAL FLUIDS

Hiroshi Nakanomyo, Masahiro Kidono, Takayoshi Shimizu,
Norimitsu Takahashi
Preclinical Research Laboratories, Bristol-Myers Research Institute Ltd.,

1 Futagoyama, Sakazaki, Kota-cho, Nukata-Gun, Aichi 444-01, Japan

A microbiological assay (bioassay) and HPLC methods for quantitative determination of cefepime
(CFPM) in body fluids were investigated. The drug was studied by agar-diffusion microbiological
assay using Morganella morganii IFO 3848 as the test organism and Modified Antibiotic Medium 2
as the test medium. The minimum detectable concentrations of CFPM in human serum were 0.02 g
/ml for the cup-plate and agar-well methods and 0.16 xg/ml for the disc-plate method. The lowest
detectable concentrations of CFPM in the buffer were 0.02 xg/ml for the cup-plate and agar-well
methods and 0.04 xg/ml for the disc-plate method. Standard solutions prepared with human serum
and 1 % phosphate buffer (pH 6.0) should be used for the assay of serum and urine samples. The
concentrations of CFPM in serum and urine determined by bioassay correlated well with those
determined by HPLC. No bioactive metabolites of CFPM were observed in human urine samples.
CFPM in human plasma and urine was stable at —20°C for at least 30 days.



