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% Cephalosporin &4 4R Cefotaxime OFE 1, WAL, HEiltt, (L,
WBRBITHER LUCNBEREBIZOWT

molh — BB K B = M B &N O &
XK BE #® F-R B K F-@8 XA & F8B b & K
BEAREELBR=AH

Cefotaxime {CD\ T XHH, HFAMNET 72, MR <7 b i Cefazolin &K DKW, ZHD
BRI RMAONE S. aureus TifhD 27y o 2R Y REKEDE BN, E. coli, K. pneumonide,
Enterobacter, S. marcescens Tl TidMb TS N-BRYFHERL 7z M, R M & MBERA
3 ZICAKI% 500mg ML, M. luteus ATCC 9341 #eMEML T3 cup HILSVIC disc Hic
T, FrFEl—+v Fr%k HPLC i THEL:, £DOKR, OMIRERISHEHTL~ L1LD,
39 bicassay 54. 7ug/ml, HPLC 84 ug/ml %2 RL 7co RVMEIZIODTL—s L1zh, F bioas-
say 3,467 ug/ml, HPLC 2,318 pg/ml £7RL, 6METOPHRIERBIEhENhT2H, 47.5%
T#% -1z, bioassay i€ k2 #HiRE%S two compartment open model method iz kb pharmaco-
kinetics M3 L7k E, Ky (hr-) : 1.24, Ky (hr-?) : 1.85, kel (hr-) : 2.19, T1/2(a) 0.23 B
AR, T1/2(B) 0.74 M, Vd(L):6.92, t-max (hr):1/12 BM, C-max (ug/ml):72.1 T % »
72

BEAME, SD %5 v bic 20mg/kg BHEL B, MM, BES W B F, OETH-1,
TLC, bioautogram AWV ARICDOWTHEEARMEZRN L -8R Cefotaxime {344{KkAT— des-

acetyl CTX 23 LA TEHL 7=,

BRI DV TRABBRE 2L AICERLEHZ2H, AW 14H, RHSATHEDHE76.2% Th
stco BMHERICSWVTIE, 1@icliR%E, 14U GPT 0 LRARD /-, HiCHFICK 3 BIfEMIRR

b XY AN

Cefotaxime (HR 756, CTX) (3, FA4v~*+2 t+#t
E75 VANENMHTHAMRINA FLLERA ce-
phalosporin ZHi4EMRTH 3 (Fig. 1), Cefotaxime
LT GO IN 11 E-PIWEWN-1:3 LS i il
BISHENERL, A7 VAV OETS, H. influenzae,
indole [g# Proteus sp., Serratia sp., Enterobacter
sp., Citrobacter sp. ¥ ¢k Xh:, B-lactamase iz
%jb‘t%ﬁif, W E. coli %4, p-lactamase &
ERICHLTLROAENEE LT3, FRABREMIIC
{% penicillin binding protein @ Ia, Ib H XU Miz#
KeL, BLREEAEELTLE, XAREKATIR
BHMAUTH 2N, BHEBLUHERLD, BERICH
FAILimhRESBON, —BRBIILTHMEINE,
Cefotaxime M KACORKEHNKT, KBIPT
Ky AZ7 —WERPEFICLKL, 228/ —1RRIBBET
I, ¥7c7€ Y, =—F0, 7 ookr i,
BEAEBETISO, KRCSBT, BRISACLERLE
RN E &L DICHEBRNET 270

I. MEARZ ML

L HEEBXUFE

Fig. 1 Chemical structure of cefotaxime
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Chemical name :

Sodium 7-[2-(2-amino-4-thiazolyl)-2-metho-

xyiminoacetamido] cephalosporanate

or :
(6R, 7R)-7-(2-(2-amino-4-thiazolyl) glyoxyl-
amido)- 3 -(hydroxymethyl)-8-oxo-5-thia-1-a-
zabicyclo (4, 2, 0] oct-2-ene-2-carboxylate-a-
(0-methyloxime), acetate (ester)

Molecular formula : Cis H,g N5 NaO; S,

Molecular weight : 477. 44

Generic name : Cefotaxime

HEFEOELEICK 4 2 Cefotaxime O HEY
%Mt L7, Hiki2, bacto-peptone (Difco §)2.0ml
1 e EORAEEL, 37C, UBMER L ~EX
(10%/ml) 2RV, XX FARMHFED (agar plate dilu-
tion method) ic & 1) heart infusion agar (3B PH
7.4 £ %ML, typing apparatus iZ X b 37C,18~20
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i o Table 1 Antimicrobial spectrum (27 standard strains) (ug/ml)
Bacteria CTX Degacetyl CEZ CFX
1 | S. aureus 209P 1.56 12.5 0.1 1.56
2 | S. aureus JC-1 1.56 12,5 0.2 1.56
3 | S. aureus Terajima 8.13 25 0.2 3.13
4 | S. aureus Smith 12.5 >100 1.56 6.25
5 | 8. aureus Neumann 1,56 25 0.2 3.13
6 | S. aureus ATCC 6538 1,66 25 0.2 8.13
7 | 8. faecalis R ATCC 8043 >100 >100 >100 100
8 | Streptococcus Cook 100 >100 - 100
9 | M. lysodeikticus S0.05 0.1 0.4 0.05
10 | M. luteus ATCC 9341 1.56 1.56 1,56 0.05
11 | K. pneumoniae PCI 602 £0.05 0.1 1.56 3.13
12 | B. pumilus IFO 3813 100 >100 0.4 12.5
13 | B. subtilis ATCC 6633 6.25 50 0.1 1. 56
14 | B. cereus var. mycoides ATCC 9654 >100 >100 50 100
15 | B. cereus var. mycoides 11778 >100 >100 100 100
16 |-«Corynebacterium sp. Nozi © 1.56 12.5 0.1 0.2
17 | E. coli K 12 0.1 1.56 3.13 6.25
18 | E. coli B . <0.05 0.1 1.56 1.56
19 | E. coli BMW £0.05 0.8 3.13 1.56
20 | E. coli C 14 <0.05 0.4 0.4 0.8
'21 - E. coli NIHJ <0.05 0.2 3.13 3.13
22 | E. coli JC-2 0.1 0.8 3.13 6.25
23 | S. sonnei 1 0.4 1.56 1.56 3.13
24 | Aerobacter aeriogenes IAM 1102 <0.05 0.1 1. 56 1. 56
25 | P. morganii No. 1001 0.1 25 >100 12.5
% | P. vulgaris ATCC 21100 <0.05 0.1 3.13 313
27 | P. aeruginosa NCTC 10490 6.25 >100 >100 >100

Inoculum size ; 108 cells/ml

Table 2 Sensitivity distribution of clinical isolates from surgical field

S. aureus 27 strains

108 cells/ml — - MIC Ceg/mD)

<0.05| 0.1 | 0.2 | 0.4 0.8 {1.55’3.13 5.25[12.5| 25 | 5 | 100 | >100
x| 2 2 0] 8| 2 2 1
Desacetyl CTX | 1 | 1 2 7| 2 2| 1
CEZ 3 8 | 12 | 1 1|1 1
" CET 2 | 1| 1|17 3 1] 1 1
CER 5 7 | 1 1 2 1
CFX 1 I O i T T RT3 P Y 1
Mz i 2 ! 119 2] 1] 1 1
CIM 3 1 1] 16| 4] 1 1
CMD 3 7|13 1| 2 1
CXM 2 b 10 | 10 : 1 1 1

AN
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Table 3 Sensitivity distribution of clinical isolates from surgical field

S. aureus 27 strains

MIC (pg/ml)

10 celly/ml 06 [ 0.1 |02 | 0.4 | 0.8 | 1.68]5.13|6.25 | 12.5] 25 | 50 | 10 ] Siw
CTX 1 7| 14| 2 3
Desacetyl CTX 1 11 11 1 3
CEZ 1 1 7 | 13 2 3
CET 1 1 1 13 7 1 2. 1
CER 3 3 5 | 10 2 1 2 1
CFX 1 3 |16 4 2 1
CMZ 1 17 6 2 1
CTM 1 1 2 9 | 11 2 I
CMD 2 1 1 17 3 2 1
CXM 1 1|17 s 3

Table 4 Sensitivity distribution of clinical isolates from surgical field E. coli 27 strains
MIC (ug/ml)
108 cells/ml
=0.05{ 0102|0408 3.13|16.25{12.5| 25 S50 | 100 | >100
CTX 5 13 9 |
Desacetyl CTX 4 8 10 5
CEi 19 7 1
CET 2 8 |12 4 1
CER 18 1 3
CFX 8 | 14 5
CMZ 2 | 18 7
CT™ 1 14 10 2
CMD 1 14 7 2 2 1
CXM 8 17 2

RS Rt OB/ NFEE R IE MBE(MIC) R 72,
2. % &
ZDFER, Cefotaxime i3, /5 ABYBEB LU S
LRUEICHL TEBEOHMR 7 P v ERL &
(Table 1),

0. REIREOERENH
L HHBXUHE
MER I PV ERABROFET, £ELT, ARKR
P 5 OLMEKICONT MIC 2R%, £05HREER
8 L7z Inoculum size it 2\ Tit, T RTOEEICD
T 105/ml & 10%/ml i TERETL 720
2. K -

1) S. aureus

S. aureus 27 #itxd L, desacetyl CTX (RU 628)
Cefazolin(CEZ), Cephalothin (CET), Cepbalondh
(CER), Cefoxitin (CFX), Cefmetazole (CMZ); Ce-
fotiam (CTM), Cefamandole (CMD) 3 XU Cefuro-
xime (CXM) ¥ ZDBBEAHELEL f.. Ce
fotaxime {3 0.05~>100 sg/ml ICHELS L, 10/
ml Ti3 1.56~83.13 pg/ml it ¥— 7 %RL, 27&4:18
# (66.7%) M L1, 108/ml —mzmm:zmqizm
(77.8%) 3% L1, 100 og/ml Bl LR EHIZ 10
ml T2 1k, 10%/ml T3 HERmpl. MHHEOlL
BTi2 CFX LtRA%TH Y, ﬂkﬂ)iﬁllmﬁ;aﬁﬂlf
& o 1= (Table 2,3),
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Table 5 Sensitivity distributiona of clinical isolates from surgical field

E. coli 27 strains

1

MIC (ug/ml)

oeelle/ml 05 0.1 | 0.2 0.4 | 0.8 |1.66]3.13|6.25 | 125] 25 | 50 | 100 | >100
CTX 1 | 18] 7 )

Desacetyl CTX 1 8 | 14 4

CEZ 6| 9| 9| 3

CET 1| 1|1l 9 s
CER n| 9| 3| 1] 2|1
CFX 15 8| 4

oMz 12|10 4| 1

CT™M : 5 | 13 7 2

CMD ? 9 5 8 2 1 1 1
CXM : 3|12 |1 1

K. pneumoniae 27 strains

Table 6 Sensitivity distribution of clinical isolates from surgical field

MIC (pg/ml)

108 cells/ml

‘ <005| 0.1 |02 |04 |08 |156313|6.25|125| 25 | 50 | 100 | >100

X 21 1| 1] 1 1| 2

Désncetyl CTX 3 17 2 1 1 3
CEZ 12| 8| 2 1 1 3
CET 1|18 3 1 1 3
CER 1 12| 9 1 1 1 2
CFX 2| 16| 5 4
cMzZ 4 |17 | 2 1 3
CTM 8 | 13 1 1 1 1 1 1
CMD 11| 10 1 1 1 1 1
CXM 1 5| 14| 2 1 1 1 2
2) E. coli =713, 0.1pg/ml iz 27 #eh 12 Bk (44.4%) ¥4 %

E. coli 21 BRitt U S. aureus &EBRIZIH & HE
BB L 72, 109ml Tz ~TOHDS 0.2 ug/ml BITFiC
10/ml Ti3 1.56 pg/ml DITFicRL, WEEHRIZ 1 Bk
SRBONEBh -, fMHE DR TiZ 106/ml Tt
CT™M tizizF%, 100/ml ¢iz CTM X b 1 Bped@h
TED, ZOMOEKEOHBTHES B BZHH
HERLI (Table 4,5),

3) K. pneumoniae

KJ Pneumoniae 27 ¥kic i LT, HIBRDOEHKICDNT
HBMA L, 108/m]l iz F~TOHIT 0.05~50 pg/
ml EH#HL, £Q€—2i 0.05pg/ml ic 27 gkeh 21
% (77.8%) DAL, 10/ml THEKTH 325,

L7z fifIE ODHBTREARISR D BNBEAH LR
L, FHTRMEKRSRERD Sy, FHICIR 1EDR
HohiEdh -7 (Table 6,7),

4) Enterobacter

Enterobacter sp. 22 BRiT DT, desacetyl CTX,
CEZ, CFX, CMZ, CTM, CMD & CXM 7iz& &
ZDBERAHELBMN L 72,100/ml TiZ 0. 1~>100
pg/ml HHL, £OC— 7% 0.2~0.8 ug/ml iz 22
B 12 8% (54.5%) MR LA, 100 pg/ml LD
B S S (22.7%) KADohi, 105/ml CH[E
RODMERLID, ZOHMIITERIC 1 Bfg shift
L7z, i DOlBTiZ 10%/ml, 108/ml L HICHELE



€10

CHEMOTHERAPY

JUNE 1980

Table 7 Sensitivity distribution of clinical isolates from surgical field

K. pneumoniag 27 straing

MIC (pg/ml)

108 cells/ml T
005|011 )02 |04 |08 156313|6.25|12.6( 25 50 [ 100 | >ioo
CTX 4 |12 | 4| 4| 1 1 s
Desacetyl CTX 12 7 3 2 1 A2
CEZ 4| 9] 2| 7|1 ok
CET 3 (13| 6 1] 4,
CER 1 2 19 1 o
CFX 4 16| 3 s
cMz 5| 16| 2 A
CT™M 1 14 7 1 1 1 LR,
CMD 5|13 4| 1 1 3,
CXM 9 | 12| 1 1 A

Table 8 Sensitivity distribution of clinical isolates from surgical field

Enterobacter sp. 22 strains

106 cells/ml : : MIE Ga/md.

<0.05| 0102|0408 | 1.56 |3.13]6.25[125| 25 | 50 | 100 >100
CTX 2| 5| 3| 4] 2 1] 2] 3
Desacetyl CTX 2| 9 3| 1|1 1 s
CEZ 1 1] 2
CFX 4] B
cMz 3| 1| 1
CTM 3| 4| 3 1] 1] 31 6
CMD 4| 1| 3| 3| 3 8
CXM 1| 2| 8 1

o

Table 9 Sensitivity distribution of clinical isolates from surgical field = Enterobacter sp. 22 strains

MIC (ug/ml)

108 cells/ml - - —

<0.05( 01| 0.2 0408 [156]213]625]125] 25 | 50 |10 | >10
CTX 2 3| 4| 2| 4} 1 ( 6
Desacetyl CTX 5 3 2 1 2 9
CEZ 1| 2
CFX 1 o
CcMZ wdy | A
CTM 1 6 3| 12
CMD 1| 3| 4| 2 12
CXM g~ 2 1
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Table 10 Sensitivity distribution of :clinical isolates from surgical field §. marcescens 27 strains
MIC (ug/ml)
108 cells/m!
=0.05| 01 (02|04 (08 |156(313[6.25|12.6| 26 50 100 | >100
CTX T 2 9 4 2 3. 3 2 1 1
Desacetyl CTX 1 8| 4| 2| 3 1| 2 7
CEZ 27
CFX 1 3 4 5 1 13
CMZ 1 3 4 3 4 1 3 8
CTM ; 2| 2| 5 ! 1 1 11
CMD ]l 1| 2| 8| 4| 12
CXM e 1 3| 8] 15
‘ ?gble 11" Sensitivity distrubition of clinical isolates form surgical field S. marcescens 27 strains
.lo'-cellls'/;l MIC (vg/mD
go.os\ 0.1 ‘ 0.2 ‘ 0.4 ‘ 0.8 | 1.56 | 3.13 6.25‘12.5‘ 25 ’ 50 | 100 | >100
CTX 4| 8| 2| 3| 3 2 | 3| 2
Desacetyl CTX . 2 7 4 3 1 10
CEZ 27
CFX 1| 2| 4| 4| 18
oMz 3| 6| 5| 2] 1
_cT™ 27
6MD 2 25
CXM 27

01 BREA AR L% (Table 8,9),

5) - S. marcescens

8. marcescens 27 ¥kic it T, Enterobacter L [5#
REAE LR L 7, 105/m]l TiZ 0. 2~>100sg/ml
KREL, #0E—213 0.2~3.13 pug/ml iz 20 gk (74
%) &, 25~>1004g/ml i 7 # (26%) & 2OV
~7%RU1,

10%/m] @ & 0,8~12. 5 ug/mlic 20 ¥k (74%), 50~>
100ug/ml iz 7 # (26%) & 105/ml LHigkd 2 & 1~
BRI shift 2R, M ME QBT 10°
/ml,10%ml LpicBb B BEHABETRL 22
(Teblel10, 11),

. Cefotaxime (DRRIX, #HEift

L #EsLUHE

D iEsghin NP

‘Cefotaxime ¢ standard curve {2 M. luteus ATCC
9341 ERIEB L+ 3 cup BICTHAML, i
Antibiotic ‘medium No. 11 (Difco) pH 7.9 %A

720 Bi¥k 108/ml 24 A 77 10ml o single seed layer
ZH 7, M@ D standard curve |2 Moni-trol
m¥ic kb, cup HEMICT, FRebMER pH7.0 PBSic
X % standard curveic k¥, paper disc FHICTRIEL
7c (Fig. 2), ’

2) HPLC it & 3 i

Bioassay {ZRW\E— DY Y F VIO T—8 8 &
Whsu=+/574— (HPLC) itk DREL e R
L UMmMEOREICDOWVWTIX Fig. 3 $&U Fig. 4
EEhTH3,

Standard & L TiZ Cefotaxime 35 & ¥ desacetyl CTX
PRV, ME B LCRTOD retention time |3 desa—
cetyl CTX 3.5~4 min, Cefotaxime |3 9~9.5 24 T»
% (Fig. 5),

3) mhRESICRGBE

REERE A 3 41 Cefotaxime 500 mg % one shot #+
&L, 1/12, 1/4, 1/2, 1, 2, 4, 6Btk b R E
&, 172, 1, 2, 4, 6m5EHRORTBESE LROHFHEIC
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Fig 2 Standard curve of cefotaxime
mm M. luteus ATCC 9341
Antibiotic medium No. 11
(Difeo)

30-

25r Moni-trol 1
Cup method

pH 7.0 PBS
Disc method

Diameter of inhibition zone

151

1 1 1 1 1

1
0.63 1.25 2.5 5 10 20 ug/ml

Fig. 3 Analysis of cefotaxime in urine by
HPLC

Urine sample

Centrifugation (3,000 rpm, 5 min)
Sup. 104l
Injection sample
Column size : 4.5mm (i. d.) 12. 5 cm, packed

with SC-02 (JASCO)

Stationary phase : 54 ODS Hypersil
Mobile phase : 19 CH,;COOH : CH; OH=

78 .22
Flow rate : 1.1 ml/min
Detection UV, 254nm
Retention : CTX---:e- 12 min

Desacetyl CTX:--::- 4 min
Detection limit : CTX---..e 0.3 pug/ml
Desacetyl CTX:--++-2 ug/ml

THEL. ROBEZOVTRE—H¥F v iE2 0
T, Cefataxime & desacetyl CTX # HPLC itk b
e L 120
2. B ® .
ZD#5R, Cefotaxime DIl i#E 2 bioassay(HPLC
Tk, Be5#1/12 MTRETY 54.7 vg/ml (84.0 g
/ml), 1/485R9T 33.1pg/ml (45.9 pg/ml), 1/2 B5R

Fig. 4 Analysis of cefosaxime in serum by
HPLC
Serum (1.0ml)

Acetone (6.10 ml)
Centrifugation (3,000 rpm 5 min)

Sup. decantation

Chloroform (2 ml)
Mix (Vortex 30 sec)
Centrifugation (3,000 rpm 10 min)

Agueous phase (upper) (0.6 ml)
Freeze-dried
Residue
Dissolved in mobile phase (5041)
20 pl injection
Column size : 4.5mm (i. d.) 12. 5 cm, packed
with SC-02 (JASCO)
Stationary phase : 5 ODS hypersil
Mobile phase : 0.1% CH, COONH, (pH8.0)
: CH, OH=86 : 14
Flow rate : 1. 0 ml/min
Detection UV, 254nm
Retention time ;: CTX...... 10 min
Desacetyl CTX------3.5min
Detection limit : CTX-:----0.3 pg/ml ]
Desacetyl CTX:-----2. Opg/ml

T 17.0 pg/ml (24.3 pg/ml), 1B5RGT 6.0pg/ml (8.3
pg/ml), 2B T 2.44g/ml (2.6 pg/ml), 4 KRJT
0.53 ug/ml (0.2 pg/ml), 6BERITIIHE & bHEARE
Td -7 (Table 12, Fig. 6),

Cefotaxime DRchRME I3 bioassay (HPLC) Tit#
5% 1/28Mic e~ L2 FH 3,467 pg/ml (2,318
pg/ml), 1BMIT 1,902 pg/ml (1, 239 pg/ml), - 2 ki
T 660 pg/ml (592 pg/ml), 4 BMT 176 pg/ml (113
pg/ml), 6BSA9T 28.5pg/ml (12.7 pg/ml) ORE%
KL, 6B COTLRPENRNEKIZ bioassay Tid 72
%, HPLC i3 47.5% T& - 7= (Table 13, 14, Fig.
Mo i

Desacetyl CTX @ HPLC iz & 32 RehBER#H5R
1/2 BsAICEg 326.7 pg/ml, 1ERICE—7EED,.
342.8 pg/ml, 2 BSAIC 341.5pg/ml, 4 Bs [ T 1245
pg/ml, 6B5MT 22.1pg/ml OMEERL, 6HHT
TOEHRBEUNEZ 13. 4% T - - (Table 15, Fig
8), - N

IV. Cefotaxime @ phrmmkﬁzﬁu

1. #HBLUEE

E3R® bioassay ic & 3 M MEED T — £ 2L twWo
compartment open model method L&Y pharmaco-
kinetic parameter % Canola SX-350 ic-& - & L
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Fig. 5 HPLC chromatogram of cefotaxime and desacetyl cefotaxime

Conditions for [1PLC

Device sveessienien Hitachi 635

Columneesseesensees 4.5mm(id.)X12.5¢cm
Desacetyl CTX

Stationary phase

saasean 104 0.05 Hypersil
SC-02 JASCO
a Mobile phase---<0.1% CH;COONH, (pH8.0):
(o]
CH,0H=86" 14
3
= Flow rate....coeet 1.0ml/min
Il
§ Detection.eee-s.ee. UV. 254nm
CTX 0.5ug each of CTX and its metabolite
Desacetyl CTX/column
Tr 1 1 1 1 |
0 2 4 6 8 10 (min)
Retention time
Table 12 Serum levels of cefotaxime 500 mg i. v.
f Method of ‘ |
Volunteers | measurement 1/12 1/4 1/2 1 2 4 ‘ 6 hrs
0.8S. i Bioassay 57 | 29.2 18.7 6.2 2.6 0.75 . d.pg/ml
(6.9 mg/kg) ’ HPLC 73.0 50.9 22.3 7.7 2.4 0.3 . d.pg/ml
M. F. | Bioassay .‘ 51 32 14.3 5.2 2.2 0. 36 . d. pg/ml
(8.1mg/kg) | HPLC 90. 6 39.7 22.5 7.2 2.3 0.3 . d.pg/ml
H.K. Bioassay 56 38 18.0 6.5 2.5 0.49 | n. d.pg/ml
(7.9 mg/kg) HPLC 88.3 47.1 28.0 10.1 3.0 n.d. | n.d.pgg/ml
Average ) Bioassay 54.7 33.1 17.0 6.0 2.4 0.53 | n.d.pg/ml
(7.6 mg/kg) | HPLC 84.0 ‘ 45.9 24.3 8.3 2.6 0.2 n. d.pg/ml
n.d. : not detectable
1 L HEBLUHE
B % Cefotaxime DAIKARMARITT S0, HE/ o

ZOME Ky, 0 1.24, Ky (hr): 1.85, kel (hr™)) = } 457 4 — (TLC) A#7 L, bioautogram Ic & 3
219, T1/2(a) : 0.23 B5R, T 1/2(8) : 0.74 KM, Vd  HEEUYMOBRH LRBNOE ROV TRBFERAT
16.92(L), t-max : 1/12 B9, C-max: 72.1pg/ml @ 272,

f%187: (Table 16), BKi2 Cefotaxime 500 mg 5% DO AREB 1,
V. &£ & A K 8 ¥ #4&i3 Eastman chromagram 6061 (Silicagel) %,
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Fig. 6 Serum levels of cefotaxime
500mg {.v. n=23
ug/ml ug/ml
100 100
Bioassay HPLC
£ g
b K]
E 50 :,; 501
: :
Q
111 1 x '\ 1 Jl 1 '8 s —)
1/2 1 2 4 6 hrs. 1/2 1 2 4 6hrs.
Table 13 Urinary excretions of cefotaxime 500 mg i. v. Bioassay
Volunteers 1/2 1 2 4 6 hrs " Recovery
2, 600 1, 405 480 132 23  pg/ml 372. 5'mg
0. S. 78 62 94 240 250 ml 74.5%
202.8 87.1 45.1 ':31. 7 5.8 mg
2, 850 1, 850 510 154 25.5 pg/ml 402.6 mg
M. F 89 41 90 138 227 ml 80.5%
253.7 75.9 45.9 21.3 5.8 mg
4,950 2, 450 990 242 37 pg/ml | 305.1mg
H.K 37 24 35 98 126 ml . 61. 0%
183. 2 58.8 34.7 23.7 4.7mg
3, 467 1,902 660 176 28.5 pg/ml 360.0 mg
Average
213.2 73.9 41.9 25.6 5.4mg 72.0% o
Table 14 Urinary excretions of cefotaxime 500 mg i. v. HPLC
Volunteers 1/2 1 2 4 6 hrs Recovery *
1, 494 938 346 56 14 pg/ml | 2241mg
0. S. 78 62 94 240 250 ml 44.8% )
116.5 58.2 32,5 13.4 3.5mg s
1,634 1,247 367 127 9 pg/ml | 249.0mg
M. F 89 41 90 138 227 ml 49.8%
145. 4 51.1 33.0 17.5 2.0 mg _‘
3,827 1,803 1,063 157 15 pg/ml | . 239,4mg
H.K. 37 24 35 98 126 m] ’ 47. })% :
141.6 43.3 37.2 15.4 1.9mg o
Iaa N SIS B i A -
2,318 1, 239 592 113 12.7 pg/ml . Is 237.5mg.,
Average S aifls
134.5 50.9 34,2 15. 4 1.9mg . 47.5%
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Fig. 7 Urinary excretions of cefotaxime
500mg i.v. n=3
ug/ml % ug/mi %
5,000 5100 5,000 1100
Bioassay HPLC
4,000 4,000F _
B 1]
2 3,000 p S 3,000 >
g g &
B {50 § £ 47.5% 150 &
L2 - -l
8 2,00 S 2,000F =
;F
1,000 1,000/
‘l
)
1]
1 1 < 3 1 L 1 1 A4
1/2 1 2 4 6hrs 1/2 1 2 4 6hrs
Table 15 Urinary excretions of desacetyl cefotaxime 500 mg i. v. HPLC
Volunteers 1/2 1 2 4 6 hrs Recovery
192.8 200.9 140.6 38.2 14,1 ug/ml 53.4mg
0.S. 78 62 94 240 250 ml 10. 7%
15.0 12.5 13.2 9.2 3.5mg
224.9 273.2 144.7 84.3 n.d. pg/ml 55.8 mg
‘M. F 89 41 90 138 227 ml 11. 2%
20.0 11.2 13.0 11.6 — mg
= 562. 4 554.3 739.2 251.0 52. 2 ug/ml 91. 2mg
H. K. 37 24 35 98 126 ml 18. 2%
20.8 13.3 25.9 24.6 6.6 mg
Average 326.7 342.8 341.5 124.5 22. 1 pg/ml 66. 8 mg
18.6 12.3 17.4 15.1 3.4mg 13. 4%
n. d. 7 not detectable
Table 16 Pharmacokinetic parameters of cefotaxime 500mg i. v.
— _ _ 1" C-max
Ky (hr 1) | Ky (brd) | Kel (hrt) | T1/2() | T1/2(8) | Vd (L) | t-max (hr) | (ug/ml)
0. 8. 2.47 2.06 2.57 0.17 0.81 5.87 1/12 85
M. F. 0.99 1.79 2.16 0.24 0. 69 7.62 1/12 65.5
. H.K. 0.64 1.67 1.66 0. 29 0.71 7.27 1/12 68. 7
Mean 1.24 1.85 2.19 0.23 0.74 6. 92 1/12 72.1

%Rz EtOAc : EtOH : H,0 : HCOOH=60: 25 :
15:1 ZHU,
2 B ® 1.
TOME, AR3#kED RifE 0.8 iz Cefotaxime
€~ $ 3 main spot & £ DO F#E Rf {# 0. 7 i desacetyl
CTX it#g% 33 spot ZWdTc, Licdto TAFIZLE

HKATRHMINBC LEBERBTE /N (Fig. 9,
VL EBEARE

BB LUHE
Sprague-Dawley %, i, ¥ 5 v b, A#%4~538
6, AH 180~200g 2L,
xime 20 mg/kg #5k L = DRBHTEBRS L7z, Cefo-

3pE—##& LT Cefota-
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Fig. 8 Urinary excretions of desacetyl

cefotaxime
ug/ml CTX 500mg iv. n=3
800} HPLC
700 -
%
6001 40
T
: 500
Z {30
]
€ 400
8
§ £
© 300} 20 3
g
I~
200- L 13.4%
AT 10
100} gt
‘I
l”
’ L 1 L 1 ke
1/2 1 2 4 6 hrs.

taxime ¥¢5.4%, 1/4, 1/2, 1, 2psltkic B L, M7EA
Wik, SWBLHHL, SEMHAERTHEHKEK, pH
7.0 PBS 22~3{5RinZ, +EV+4 XL, TOR
Wk AR E U THAMAIME%: paper disc KRICT
BEL 720

2. R b3

Z DR, ME, HES B M O B FOET

% - 7= (Table 17, Fig. 10),
VI. B K R #&

. WEEIUHE

AR RBRIAE 21 FEF] 24 I BICKHZ EVERIIRE &
Tot. REARIZ, REZAERRYEEBRIG H,
hEFAMREEREEZ 2 5, HOE2H, BREL2
o, UG 14, FLARRCTIMSE 141, S|AL14, M
e, Mgl pl, BRislf), SEEREBERERA
Rk - 7R 1 B, AIBHE iz eaft L 1oEM 1
AE LM% E RBREEAMLIER 1 7 © &21
PIZARETH2, FMIIIKIS IRITPEHOR
THz, HAlid, BHEL7TH, LEE4HTH 3,

1 @& &3 500 mg 3 4], 1,000 mg 15 4], 2,000 mg
14, 1,000mg & 2,000mg DRAF2HATH 5, &
AEZE3E»oRKRE20A, $H9.4HTH2, R E
3, RE3g »oBHE54g ThH 3,

2. R &

AL 21 FUCERBETV IS FICEERB U 7.
FOEXEIZ, E. coli 54|, GNB3 &, P. aeruginosa

! &’)tu %mgiv

Table 17 Tissue concentrations of cefotaxime
20 mg/kg i.m. SD rats n=3

Organs 1/4 1/2 1 2 hrs

Brein 0.33| nd | nd | nd 18/8
Heart 112] 0.75| nd |.nd | s
Liver 0.63| 0.53| nd é nd n/g
Kidney 7.65| 1.32| 0.32| nd /g
Lung 2.79 | 2.58 | nd nd n/g
Spleen | 0.70| 0.65) nd | nd | s/
Muscle 0.33 | nd nd nd 18/g
Né;‘;j“)“ 13.5 | 1984 0.32 LT
Serum 4.7 10.7 | 3.4 20.35 pg/ml

T

24, Pseudomonas sp. 2%, S. aureus 14, §.
epidermidis 1, Ser;'atia lﬂ, E.coli & Pseu-
domonas sp. DRABE 1 BB XUCMBERE (no gro-
wth) 6 TH 3, MEKGRONEIHBOUERELEIC
21 B2, AR 40, B
5 I THZE 76. 2% TH - 1= (Table 18),

BIERcBL TR 144, GPT o L{ 1H%ED
7-o fic 24 GOT, GPT @ LRAZBH-H, 551
% (case 7) F# 51k GOT, GPT ORp-E
FITHD, D14 (case 19) FEEHHEOE
PIT case 7, 19 LHFRBICLZDOTAANCLED
DTREVEBDNE, TOMARN, BENULTI
BERE FRER BHohish -7 (Table 19),

Vi, % %

Cefotaxime DB X <7 bviz CTM CEULTE
b, 77 ,ABUEBXY, 77 LBRERICHL TEEY
KEAN%8T 3. LrL S. faecalis, S. viridans, P.
vulgaris, P. morgonii X {¢ P. aeruginosa WHL
TREERELIC VY, ARKEOHREICHLTE
S. aureus Ti2, CFX ¢3RS THLH, fo€7
rozx$Y v RERL DL ZONONONIN E. coli itHt
LTRASKO#A 1.0pg/ml QT CHEIESH, CTM
LEUORHERL DL y o AR Y YREALYT
STV B, BICAMICKT 3 E. coli ORMTIIRE
BARD TG K preumoniae (LT
b, E. coli (i >FERTH p1mmmb Enterobacter
sp. ILOVTIR, MbEERE TGO 2 BEEOAHERL
1o, HOE7 yoaRY YAEDT AT

. WS marcescens [t \» T & Enterobdcter sp. &

EBTH 31010, Sigegs bk F i b, Enterobacter
sp. 3L U Serratia sp. i3+ FHMODRNLTL
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Fig. 9 Bioautograms of cefotaxime

| Bioautograms  of HR-756

Desacetyl cefotaxime (main metabolite, RU 628)
0 II

LIk

H.N ()LII 0
(/()()Na
Fig. 10 Tissue concentrations of cefotaxime
20 mg/kg i. n. SD rats n=3
ug/ml. g.

a—a Brain
\ e—— Heart
e\ x=—x Liver
s—a Kidney
Y o—o Lung
\

| \ a===a Spleen

=
T

x===x Muscle

o===o Muscle
(Inj)

e—-Serum

Tissue concentration
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1 PN IO AKIBIE L LD, RO DBIINELET 5

=W | ~ ~ 7~ s P
5 \ ;/;,; \:{j; ) 1o, {ﬁﬁﬁl.t&'ﬂf%ﬁféo roteus group iICLT
o I I R i ] 12, P. mirabilis [CRFECT NI RMTH L, P,
5% <o | ® ] oa | wo | weo morganii, P. vulgaris, P. rettgeri, P. inconstans 1;
5S" I e R Al Rl R ZRALTREROMBERG 5720, BRERECL
A N D B D GAT B UEMS B H 0B,
%% :ﬁ ; S S: - v— - P. aeruginosa lCﬂLT!m‘i%i‘C<b‘u’° Miﬂt
,‘nE o | I R I N BIC D\ T3 Bacteroides group D#HIZE LT
o | oo NIV el I Il I B, ENLAOEATRAGIIEL SN B,
i ~ WY, HEMHicBEL Tid Cefotaxime 500 mg DR
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%D 2 R | B4 I | @ |5 CMZ, CXM, CEZ k420D | j 485 TS
B2 B - = b ELTIZ 500 mg B EDBIED 5L 2 AMMEL
§:; 2nlgn 2% | 23| qe | =8 W3 T I B ARISEKATRE S n—Bdesacety]
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[ RAD L OHMAEET B0, RESNERENET
% ‘ MO oM | = | =N | =~ | ~O %/ E2 751>, Pharmacokinetic parameter {Z 21 T3
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STUDIES ON CEFOTAXIME IN SURGERY :
ANTIBACTERIAL ACTIVITY, ABSORPTION, EXCRETION,
METABOLISM, TISSUE DISTRIBUTION AND CLINICAL USE

Issel NAKAYAMA, Y0zo AKIEDA, HIROSHI KAWAMURA, HIROSHI KAWAGUCHI,
HIROKO MIZUASHI, KEIKO SAKAO, AKIKO NISHIMOTO,
and SHUNJI ISHIYAMA
The Third Department of Surgery, Nihon University School of Medicine

Laboratory and clinical studies were performed on cefotaxime (CTX) and the following results were
obtained :

1) Antibacterial activities against clinical isolates

The antibacterial spectrum of CTX is superior to that of cefazolin. CTX’s antibacterial activity
against clinically isolated S. aureus was inferior to that of other cephalosporins tested, but the
sensitivity distributions obtained with CTX for E. coli, K. pneumoniae, Enterobacter sp. and S.
marcescens indicated sﬁperior activities.

2) Serum and urinary levels

Following a 500 mg i. v. injection, CTX serum and urinary levels were determined in 3 healthy volu-
nteers by the both cup and disc methods of bioassay, using M. luteus ATCC 9341 as the assay strain,
High pressure liquid chromatography (HPLC) was also employed in measurement. In the serum, the
peak level was observed 5 minutes after injection, averaging 54.7 pg/ml in bicassay and 84 ug/ml
. in HPLC. In the urine, the peak level wss observed 30 minutes after injection, averaging 3,467 pg/
ml in bioassay and 2,318 ug/ml in HPLC. The urinary recovery rate for up to 6 hours after injection,
averaged 729 in bioassy and 47.5% in HPLC.

3) Pharmacokinetic parameters

Pharmacokinetic parameters were calculated from CTX serum levels determined by bioassay, using a
tow compartment open model method. They were as follows: K,, (hr)=1.24, K, (hr)=185
Kel (hr-)=2.19, T 1/2 (a)=0.23hr, T 1/2 (8)=0.74hr, Vd (L)=6.92, t-max (hr)=1/12hr and C
max (pg/ml)=72.1

4) Tissue distribution

Following i. m. injection of 20 mg/kg, CTX tissue distribution was determined in Sprague-Dawley
rats. The highest concentration was found in the serum, followed by the muscle (injection site), kidney,
lung, heart, spleen and liver respectively.

5) Metabolism

The in vivo metabolism of CTX was investigated in human urine through thin-layer chromatography
and bioautography. The results proved that CTX is partially metabolized into a desacetyl form in vivo.

6) Clinical results

Out of 21 patients administered CTX for surgical infections, the results were excellent in 2 cases,
good in 14 cases, and poor in 5 cases, for an overall effective rate of 76.2%. Although 1 case each of

hematuria and GPT elevation were observed respectively. No severe adverse reactions were observed.




