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Fre7roz2R Y REEHE Ceftizoxime (CZX) DIHD,
WX, e, A, WRRITH I XUARBRKGRITOWT

Rl —R-KEE=-HB MBI & G
e K-#AEAEF-GUARRK
HARKRFE ¥ HE=I P

Ceftizoxime 12D\ THERER] « BRERHIMAT 21770 72,
CREBIAR2 FVRIKS, HBDIREAM S aureus TRIEN €7 7w AR Y Y RIXF L7 5 2
Ay RERLDEBN, E.coli, K.pneumoniae, Enterobacter 35 LU° S.marcescens (LT
'ﬁﬁkﬁhtaxﬁﬁﬁ2fbtpPummmmzLHLTRCBH:aﬂ%wﬁﬁﬂ%rbtu
U e, REBEER BERA 3 ZICA#% 1,000 mg one shot #EL, B.subtilis ATCC 6633 tkx i
EHLT5 cup BILHUIK disc ZKIZTHEL 2o XTNHKER, MBPREIRGFRSFTE -2 Lk
), 4 106 ug/ml DWERR U REBERRGH, 1IHETE ~2 70, F 4,850 ug/ml
DBEYFEL, 6T CHOTEYRHEINEKIL51.7% Th 7o MBHREDF — % — T OWTHEE)
DR U RR, Kiz (hr-1): 1,72, Ky (hr-1): 1.11, Kel(hr-1): 2.01, T (B): 1.35
(hr), AUC:64.1(#g « hr/ml) DfEX B2,
ERRARBIZOWT, TLC, bioautogram % AL ARIZDOWTHRA L7-#R Ceftizoxime (344K
RTRBE AN Z L REFL. MBAREKER, SDXR7 oy HT 20 mg/kg HHE LK T,
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B hiE B HOETH- 1.

BRI P R REUTN AL, EH 4 5], A8, Ji2HTH-7,
HERC OV TR RS 24, Bl « "B 141, GPT D ER% 1 fliCRE1e,

F L ®» KK
Ceftizoxime (CZX) 1, HRESGRFARFCHREILI
FUWEMA cephalosporin RHEWR TH 5, FKAIDOKH
B T-737 %77 v 257 Y BO 3 KLic BRI 2V DM
Hemamic e R 2 8ToH 35 (Fig.1),

Fig.1 Chemical structure of Ceftizoxime
1) Chemical structure

N-OCH, S
HN—JC—CONH——(
HNJ\S Olr—N =

COONa

2) Chemical name
Sodium (6R, 7R)-7-((Z)-2- (2-imino-4-thiazolin-
4-y]) -2-methoxyiminoacetamidoJ-8-0x0-5 - thia-
1-azabicyclo(4. 2.0) oct-2-ene-2-ene-carboxylate
3) Generic name
Ceftizoxime
4) Molecular formula (Molecular weight)
C1sH12N5055;Na (405.38)

Ceftizoxime!-® OBz, 7 7 LBHREB LTS 7 LEM
B L CLBE sl e RL, A7 FVOETS, ¥
Pt77rr AR Y RERTIXEDT Hoo A¥ F— vtk
Proteus, Enterobacter, Serratia, Citrobacter, H.influe-
nzae PR MER ¥ THLAShi, B-Lactamase KL TH K
ET, SAIMEREICH U T b BSEEE & FROMOIE T 2R
¥, EAMFENICRR=v ) Yo EE [a, [ b, KK
AU, HORBEAZAEL TV, KAIIREFRNTIREHMEY
THHH, BiE, BECLYBESRICHAL omHRESES
h, EFRTRBshTiIcHtsh 3, Ceftizoxime ZEf7g
WUBSREBORAMERRTKICEDDTHIRTL, 5/
—~VILEBIIRLL, = 2/ ~vn-7'aR )~ NV, 7+, T~
TNV, BB F)V, RUVEVYBIR 7t VaRIZEALE
g, RFNCOWT, HES34E 8 Ab b FEFIS44E 3 Aich
THRKIGCAITLE s RMAIRRT & & b ICBERR 2172510,

1. ERFE &%
1. MEARZ L
BEREOERBERIINT S Ceftizoxime NDHEH
ZHE L7z, Hkid, bacto-peptone (Difco) 2.0 ml (T
1 Q& BENREHEMLITC, 24pMEE LB 108/
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ml) #fvy, KRR LY (agar plate dilution
method) (Z& Y heart infusion agar (3ijf) pH 7.4
ERHLI 20720 2~ 7LD, 37°C, 18~20U ks
RGO W NFEILLBIE (MIC) ZXbre,

2. NIRRT HER OGS

PR 2 b b [ARDIEEI, EELTHAR

WAL DIIKEN, K7 FoBRRIY, ABIA, SRR
W, Tr7osrx— 3% 7 LU RBEIZOWT
MIC % R¥7z. Inoculum size 34 THBMIZOUT
108/ml, 108/ml @ 2 BT DOUVTHRIN L 726

3. Ceftizoxime DR, TN

DI AL

Ceftizoxime ¢) standard curve {3 Bacillus subtilis
ATCC 6633 thEMER LT % cup this KUF disc ThIC
THEWUT itz 7 = 2 BRF b U v uk54 pH 6.5 %
2 [V AN

B 108/ml & A7: 10ml o) single seed layer #
Az, MR standard curve {3 Moni-Trol
I M &Y cup g5 T, [Rbg&d pH 7.0 PBS |
& % standard curve {2 L D, paper disc tiZ THIEL
720

2)  MiHEREE, KRR

M HEBEE, RPBEDOWEZ LR FUIZHL,
3 AT REEREA 3 BICAA 1,000 mg % 4 AR A
20ml (ZXRMRLT, K92 2503 THEL 7o SRR

miE a2, 34, 34, 1, 2, 4, 60§, R Y, 1,
2, 4, 6RMICIRIRL 720

4. Ceftizoxime ¢) pharmacokinetics

miEHBEED 7 — % — % F\> two compartment open
model method® |2 % n FACOM 230-38 (ZCEIML,
pharmacokinetic parameter %3k, I ¢) parameter
ZH, 12K TomBEPRETREZZEHLU.

5. ARRAH

Ceftizoxime DAKANRBMERIT B2, s o
~+ 27774 — (TLC) ZHI\>, bicautogram |Z X 5#i
HEEMEORG &, R#BOH ROV TRES L 7o

fefkid Ceftizoxime 1,000 mg # 5% 1 RO AR %
B\ 7, TLC DAL, 3t##KiZi2 Eastman chromagram
6061 (silicagel) %, MWBARIL n-7 %/ — v HilR: K
(4:1:2) #H\7z, Bioautogram |Z(2REME LT,
M. luteus ATCC 9341i%%, 3Eibid nutrient 3Eib#% i
U 37°C, 18~20RFMIERBITISITHMEA KXy D RE
EREFRIL 7.

6. MEBANBRE

Sprague-Dawley &, &, W% v b, £k4~58
4, 1KTE 180~200 g ¥ FiV>, 3T 1BfL LT Ceftizo-

SEPT. 1980

xime 20 mg/kg HIEL % O WBBIT L RHL 12,
Ceftizoxime 5% X, M, 136LU 2mMgicmy
U, Wollogiis, 20602 BUH U AT R4k Cribig,
PH 7.0PBS % 2~3{hfitNi, 77 oo hzssqy
—XTHhEI 4 XL, TDRELLBLEREL LT
MNRBL Y, paper disc T THEL 2o WEKMHL,
standard curve (ZEB L7 LD ThHA,

7. ERKMH

APHERAE 24 IEPIT K & WOH LRURMIRE 2467
Ttz BEBFIRARIS, RGBS 3 0, HLF R M 1 4,
CPEMER 14, SUEBR 15, BUSYE2TLbE B
3Y, I pILbEAR 5 0, SESHBRELA, W
RGP, MACKRME L B, SUEGEER 3, SRR
IBH 14, PHAA 2 Pds L UBMGE 1 AN 4 AT
HDe EARTIDOLTITET, ¥438.6FChs,
o, Bek14 4, L 10HT HB. CZX KRIGEH
DIROBIERBEDUERET 15120,

I. B "

1. HERA~X2 b

77 sVt LU 7 5 I U TABEN
A2 bv#iRrL7ze LU Streptococcus faecalis
WAL T 100 pg/ml UL EDMEZRU, %72 P
aeruginosa ([T CLIME HE KL (Table 1),

2. RARSREORTHSTH

1) #&7rFoRE

S.aureus 27#Z 53, Cefazolin (CEZ), Cephalot-
hin (CET), Cephaloridine (CER), Cefoxitin (CFX),
Cefmetazole (CMZ), Cefotiam (CTM), Cefamandole
(CMD) 35 X UF Cefuroxime (CXM) 7c¥ & xnEXH
DA% L L7, CZX MRS <0.05~>>100 sg/ml
IS S 2F L72o 108/ml Tit 1.56~3.13 #g/ml i
€~ 2 &R L 27 Bkeh16 R (59.3%) M3 A L7z, 108/ml
Ti23.13 pag/ml (2 — > %R L 27 k12 % (44.4%)
D33 AE L7zo 100 pg/ml BL D EEEEIL, 108/ml, 108/
ml & i3 k& BoH7z. MBRE DK TR, CFX LY
BELENIEETHHA, AL )RS HREERL
7z (Table 2, Fig.2), '

2) KibpEE

E.coli 27 BZHL 7 ¥ v Bl & FIRDER & BB
MU7ce 108/ml Tid4 THEkS 0.2 sg/ml LTI
108/ml Tid 1.56 ug/ml LUFICAMHL, BHEkid1k
LRODOLNAS -T2, MBEIE KBTI, 108/ml, B
JUr108/ml £ 12 CTM kb g}‘ﬁnrﬁﬂtﬁm
=L, %@f@m%ﬁ‘]tmk&f%ﬁtﬁm’ﬁiﬁﬁﬁ
#~L7: (Table 3, Fig. 3).,
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Table 1 Antibacterial spectrum of CZX

© 00 N\ W N

DN DD DB DN D) DD DD ks b ke e

Organism

. Staphylococcus aureus JC-1

. S.aureus 209-P

. S.aureus TERAIIMA

. S.aureus Suitx

. S.aureus NruMann

. S.aureus ATCC 6538

. Streptococcus Coox

. S. faecalis ATCC 8043

. Micrococcus lysodeikticus

. M.luteus ATCC 9341

. Klebsiella pneumoniae PCL 602
. Bacillus pumilus IFO 3813

. B.subtilis ATCC 6633

. B.cereus var. mycoides ATCC 9654
. B.cereus var. mycoides 11778

, Corynebacterium sp. Nozi

. Escherichia coli K-12 |

. E.coli B

. E.coli BMW

. E.coli C-14

. E.coli NIHJ

. E.coli JC-2

. Shigella sonnei 1

. Aerobacter aerogenes 1AM 1102
. Proteus morganii No. 1001

. P.mirabilis ATCC 21100

. Pseudomonas aeruginosa NCTC 10490

CzX
>100
0.8

3.13

25
1.56
1.56

>100

>100
<0.05
0.8
=0.05
>100
25
>100
100
3.13
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.8
0.1

6.25

>100
=0.05
12.5
0.1
1.56
0.4
>100
>100
0.8
0.2
0.1
<0.05
=<0.05
0.1
0.1
0.4
0.1
100
0.1
>100

Table 2 Sensitivity distribution of clinical isolates from surgical field

S.qureus 27 strains (108 cells/ml)
MIC (ug/m) '
L =<0.05 0.1 0.2 0.4. 0.8 1.5 3.13 6.25 12.5 50 100 >100
CzX 1 1 1 3 7 9 2 3
CEZ 3 12 1 1 1 1
CET 2 1,1 17 3 1 1 1
CER 5 1 1 2 1
CFX 1 1 1 1 17 3 1
CMzZ 2 1 19 2 1 1 1
CTM 3 1 1 16 1 1
CMD . 3 13 1 2 1
CxXM 2 2 10 10 1 1

(Continued)
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(108 cells/ml)

MIC (xg/ml)

<0.056 0.1 0.2 0.4 0.8 156 3.13 6.25 12.5 25 50 100 >100
czx 1 1 5 12 4 1 3
CEZ 11 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 1 2 1
CMD 2 1 1 17 3 2 1
CXM 1 1 17 5 3

Table 3 Sensitivity distribution of clinical isolates from surgical field

E.coli 27 strains (108 cells/ml)
MIC (ug/ml)
=0.05 0.1 0.2 0.4 0.8 1.56 3.13 6.25 12.5 25 50 100 >100
CzZX 4 18 ' 5
CEZ 19 7 1
CET 2 8 12 4 1
CER 18 5 1 3
CFX 8 14 5
CMZ 2 18 7
CTM 1 14 10 2
CMD 1 14 7 2 2 1
CXM 8 17 2
(108 cells/ml)
MIC (ug/ml)
<0.05 0.1 0.2 0.4 0.8 1.56 3.13 6.25 12.5 25 50 100 >100
CZX 14 11 1 1 -
CEZ ' 6 9 9 3
CET 1 1 11 9 5
CER 11 9 3 1 2 1
CEX 15 8 4
CMZ 12 10 4 1
CTM 5 13 7 2
CMD 9 5 8 2 1 1
CXM 3 12 11 '
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Fig.2 Cross resistance between CZX and CTM

iy 1 S.aureus 27 strains
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Fig.3 Cross resistance between CZX and CTM

E.coli 27 strains

- ;q/ml 10“ce|ls/ml /ml 10%clls/ml
>10 . 21007
1001 1004
50 504
RS 251
12.54 12,54
vt 6.254 — 6.254
Z an z
O 1.564 QO 1.564
0.84 Tt are 0.84
0.44 . 0.4 . .
0.2 0.2 L
0.14 . 0.11 . v
<0059 * L] £0.05 .)m
S00s | 02 | 08 313 50 005 02 | 08 | 313 125 | 50 >100
01 04 1.5 625 25 100 pg/ml 01 04 156 6.25 25 100 Me/ml
CZX CZN
Table 4 Sensitivity distribution of clinical isolates from surgical field
Klebsiella 27 strains (108 cells/ml)
MIC (ug/ml)
. .=0.05 0.1 0.2 0.4 0.8 1.56 3.13 6.25 12.5 25 50 100 >100
CZXx 15 7 2 1 1 1
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
CMZ 17 2 1 3
CTM 8 13 1 1 1 1 1
CMD 11 10 1 1 1 1 1
CXM 1 5 14 2 1 1 1 2
(108 cells/ml)
MIC (ug/ml)
<0.05 0.1 0.2 0.4 0.8 1.56 3.13 6.25 12.5 25 50 100 >100
Czx 3 17 3 2 1 1
CEZ 4 2 7 1 4
CET 3 13 6 1 4
CER 1 2 19 1 4
CFX 4 16 3 4
CMz 5 16 2 t)i
CTM 1 14 1 1 1 2
CMD 5 13 4 1 1 3
CXM 9 12 1 1 4
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3) MR

K. pneumoniae 27 BRIz LT, NMRDEKNZDVT
LA L 7co 108/ml T 27 #krh 26 #k (96.3 %) i3
1.56 pg/ml LATFZAAL, 1 8i3100 #g/ml (2346 L

Fig.4 Cross resistance between CZX and CTM

Klebsiella 27 strains 10%cells/ml .

Mg/ ml
>100 7
1004
50
254 o ¥
12.54
— 6.254
SEERTY
O 1.564
0.8
0.44
0.2{ m er 2
0.1{1 oum
£0.057
T T T T T T T T T T T T 1
5005 0.2 0.8 313 125 50 >100
L0 0.4 1.6 6.25 25 100 pg/ml

CzX

CHEMOTHERAPY
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72o 108/ml Tid 27 B 26 Bkid 6.25 ug/ml LATFics
7L, 1#2 100 pg/ml BLEIEAB ULz fMEDY
TR AKID R BN BRI R TRL 72 (Table 4,
Fig.4),

4) TrFuosirx—

Enterobacter sp. 228z 2o\, CEZ, CFX, CMzZ,
CTM, CMD X0 CXM 7 & 2 DBEERTLY
BN L7zo 108/ml.Ti20.2~>100 4g/ml LAHL,
ZDE~21320.2~0,4 ug/ml IT 22 e 11 H(50%)
ALz, 108/ml TLRRDABERLLS, £0H
A mE AT 1 BBy shift U7iisEk R, iflen
WTiE, 108/ml, 108/ml & i B L Bhiz 20
fix L7 (Table 5, Fig.5),

5) €3+7

S.marcescens 2T RIZM LT, = > 7082 5~k
BRI & HBRHT L1zo 108/ml Tid<0.1~50 #g/ml
EAMLEND E—~212, =0.1 pg/ml (227 P 128
(44.4%) 37 L, 3.13 pg/ml LUFTiL 27 ke 25 8%

Table 5 Sensitivity diétribution of clinical isolates from surgical field

Enterobacter 22 strains (108 cells/ml)
MIC (ug/ml) '
<0.05 0.1 0.2 0.4 0.8 1.56 3.13 6.25 12.5 25 50 100 >>100
czx 7 4 4 1 1 3 2
CEZ 1 1 20
CFX 4. 18
cMzZ 3 1 18
CTM 3 4 3 1 1 3 1 6
CMD 4 1 3 3 3 8
CXM 1 2 8 1
Ml (108 cells/ml)
(1] ( . PRI
MIC (ug/ml)
<0.05 0.1 0.2 0.4 0.8 1.56 3.13 6.25 12.5 25 50 100 >>100

czZXx 4 5 2 1 2 2 1 3' 2
CEZ 1 2
CFX 1721
CMZ 12
CTM 1 6 3 '12
CMD 1 3 4 2 Vi
CXM 8 2 © 1
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(92.6%) MAL 720 108/ml TiZ 0.2~>100 xg/ml
EAHL, £NE—2120.2~0.8 ug/ml {T 27 ke 14
#(51.9%) N L1 WHEHRIZBAL TR 100 /ml T
F1bBHHNT, 108/ml Ti3100 4g/ml LA EIZ 4

Fig.5 Cross resistance between CZX and CTM

Enterobacter 22 strains 10%cells/ml

pye/ml .

51001 . *
100
507 * K

£0.05 0.2 0.8 313 125 50
0.1 04 156 625 25
CZX

> 100
100 pe/ml

BRID LIz fKIE DI T 108/ml, 108/ml £ 4
IR b EN B E R Lr: (Table 6, Fig.6),
6) AN
P.aeruginosa 27ki1Z34 L, Cefsulodin (CFS), Car-

Fig.6 Cross resistance between CZX and CTM

Serratia 27 strains
10%cells/ml
Jue/ml
1004 .
1004
50+ .
25
12,54
= 6.25
= 3.134 oeeae
O s
0.8
0.4
0.2
0.1
0.05-
———77
0.05 0.2 0.8 313 125 50 >100
0.1 0.4 1.5 6.25 25 100 pe/ml
C7zX

Table 6 Sensitivity distribution of clinical isolates from surgical field

Serratia 27 strains

(108 cells/ml)

MIC (ug/ml)
<0.1 0.2 0.4 0.8 1.5 3.13 6.25 12.5 25 50 100 >100
CzXx 12 2 2 2 2 5 1 1
CEZ 27
CFX 1 3 4 5 1 13
CMZ 1 3 4 3 4 1 3 8
CTM 6 2 3 4 12
CMD 1 2 8 4 12
CXM 1 3 8 15
(108 cells/ml)
MIC (ug/ml)
<0.1 0.2 0.4 0.8 1.5 3.13 6.25 12.5 25 50 100 >>100
Czx 6 1 7 1 1 2 2 2 1 2 2
CEZ 27
CFX 1 2 4 4 16
CMZ 3 6 5 2 11
CTM 27
CMD 2 25
CXM 27
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benicillin (CBPC), Sulbenicillin (SBPC), Ticarcillin CBPC L i121ZA%NHMERL, HALDERTRLE

(TIPC), Piperacillin (PIPC), Apalcillin (APPC), HBREAH LRI (Table 7),

Gentamicin (GM), Dibekacin (DKB), Tobramycin 3. Ceftizoxime NIKIR, PEMt

(TOB), Sisomicin (SISO), Amikacin (AMK) 8 XUf 1) R

Sagamicin (SAGA) 7£ & & & DBIMDH % LI Cup %, disc gk& 1T 20 ug/ml Hh 0.3 sg/ml
L7ze CZX DEEHEAAL, 108/ml Ti312.5~>100 CEMMKERL, Moni-Trol [ 36X¥ pH 7.0 PBS
#g/ml T, 108/ml Ti3 25~>100 #g/ml IZHHL, 123U T b BB MM 2 R U 720

Table 7 Sensitivity distribution of clinical isolates from surgical field

P.aeruginosa 27 strains (106 cells/ml)
MIC (ug/ml)

<0.05 0.1 0.2 0.4 0.8 1.56 3.13 6.25 12.5 25 50 100 >100
CzZX 1 6 8 11 1
CFS 1 5 15 5 1
CBPC 5 10 9
SBPC 3 11 8 4 1
TIPC 2 6 12 4 2 1
PIPC 4 11 8 3 1
APPC 1 4 10 10 1 1
GM 5 12 9 1
DKB 7 15 5
TOB 9 3 13 2
SISO 4 17 6
AMK 8 11 7 1
SAGA 1 5 18 3

(108 cells/ml)
MIC (zg/ml)
=<0.05 0.1 0.2 0.4 0.8 1.56 3.13 6.25 12.5 25 50 100 >100
CZX 1 3 13 10
CFS 3 13 7 1 1 2
CBPC 6 17 4
SBPC 2 4 17 4
TIPC 9 4 10 4
PIPC 2 8 7 8 1 1
APPC 2 9 8 6 1
GM 1 4 10 11 1
DKB 3 13 11
TOB 4 13 10
SISO 1 11 11 4
AMK 2 5 12 8
SAGA 9 16 2
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2) MmiE+FRE

CZX N+ mEIR, CZX 5% M. RETHMEE
*L, ¥ 106 pg/ml DMEERL Iz, M T48.8
ug/ml, VRERT 28.8 ug/ml, 1R¥MIT 15.3 ug/ml,
2R T 6.9 pg/ml, 4FET 2.3 pg/ml, 6 R T
b 1.0 pg/ml DMBEEZIRL7: (Table 8, Fig.7),

3) RPBE

ReREI2 CZX B 5% )¢ TF¥1,906.7 ug/ml,
1BETE~2 £780 4,850 pg/ml, 2KMT 2,300
ug/ml, 4 BT 973.3 pg/ml, 6BFMT 241.7 pg/ml
NRERRLIZ. 6B E THOFHRAPEUNEISL.7%
Th -1 (Table 9, Fig.8),

4. Ceftizoxime ¢)3KH) 2R M

Luhko> bioassay (T4 % ik lEDF ~ 2 —% H
7> pharmacokinetic parameter |3, Ki:1.716Chr-1),
K21:1.105 (hr-1), Kel:2.011 (hr-1), T1%(8):1.346
(hr-1), C (t=0):129(ug/ml), AUC: 64,14 (4g + hr/ml)
DA% %72 (Table 10),

¥7:, CZX # 511204 % To simulation curve %
FITR 72 (Table 11, Fig.9),

5) AHERRAH

AR 3Metke 12 Rf {H0.6 (2 —/ciBbiGM:DH 5
spot #3sH, standard ¢) CZX /) spot & —% L, %
DI ABEIEHENH S spot (2RDLNIEH 720 L

Table 8 Serum levels of CZX

1.0g, i.v. (ug/ml)
Yo p b%1 1 2 4 6 hr
0.S. 103.0 52.5 2.5 16.0 9.5 3.5 1.6
(14.1 mg/kg) . . . . . . .
M. F. 95.0 49.0 30.8 155 3.8 1.14 N.D
(16.1 mg/kg) : : : : : : s
H.K. 120.0 45.0 35.0 145 7.5 2.4 1.4
(15.5 mg/kg) . . . . . . .
Average
(15.2 mg/kg) 106.0 48.8 28.8 15.3 6.9 2.3 1.0
N.D.: Not detected
Fig.7 Serum levels of CZX Fig.8 Urinary excretions of CZX
pg/ml
150 Recovery
10ai pg/ml ) %,
0 g, 6,0001 1.0 gi.v. - 100
n=3 n=3
5,000 i
100
4,000 - i
3,000 - 50
2,000 I
1,000 4 r

6 hr
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Table 9 Urinary excretions of CZX

1.0g, 1LV
W 1 2 4 6hr Recovery
990 4,850 2,225 1,030 280 #g/ml o1 5 mg
0.S. 240 26 60 100 76 ml
237.6 126.1 133.5 103.0 21.3mg  921%
1,480 4,600 2,800 990 195 #g/ml 383 g mg
M. F. 68 17 37 80 114 ml
100.6 8.2 103.6 79.2 22.2mg  84%
3,250 5,100 1,875 900 250 4g/ml 544 4 mg
H.K. 80 23 65 16 123 ml
260.0 117.3 121.9 14.4 30.8 mg 54.4 %
1,906.7  4,850.0  2,300.0 973.3  241.7 pg/ml 516.6 mg
Average
199.4 107.2 119.7 65.5 24.8 mg 51.7 %
Table 10 Pharmacokinetic parameter of CZX
Parameter 0.S. M.F. H.K. Average
A, ug/ml 153.0 84.95 98.58 | 108.9
B, #g/ml 22.71 8.501 16.35 20.03
a, /hr 7.028 2.314 3.458 4.317
B, /hr 0.4492 0.5056 0.4356 0.5148
kyo, /hr 3.749 0.4036 1.288 1.716
kg, /hr 1.300 0.6701 0.8654 1.105
Kei, /hr 2.429 1.746 1.740 2.011
C(t=0), ug/ml 175.7 93.45 114.9 129.0
T}(B),hr 1.543 1.371 1.591 1.346
Ve, liter 5.692 10.70 8.701 7.754
Vdg, liter 30.78 36.95 34.77 30.29
Vdss, liter 22.11 17.15 21.65 12.04
Cl-body, liter/hr 13.82 18.68 15.14 15.59
AUC, pg-hr/ml 72.33 53.53 66.04 64.14
12035 T, CZX (3N TIIRBEIND Z & 7c { HEt 7. ERR&E

xnazEvHBLER (Fig.10),

6. MEBRBE

CZX 20 mg/kg HIEMOREIL, BrRLEL, K
WO, B B BA, B OOMETH 720 75
L BILZVTNOBET L NERE TH - 700 28503
THETHADET L M THD, ARIOI fBe
B, FSHROGRICEL T, 28 % TORICK
X Xh 7> (Table 12, Fig.11),

SRR 24 SERIT AR A L 72, 1 ERBRE
500 mg 34, 1,000 mg 174, 35 LU* 2,000 mg 44
T, one shot #E¥/-i3 SRBIEL. WHREKELT
1220%7 FoBHHNI10%2 v =y b 20mlIER
L, 3~5ah0 CREERIZ5% *v Yy bERR
7 ¥ o #8500 ml (2 AR LK LKA s 1 T ATEREL
o 013 DEFAD FAIZ 500 ml Do kv v
124.0 g 2 WML TRFOBRE R 1010 KHAK
REE1ENLLRE 16 BFH7.2 A Thb.



voL. 28 S-5 CHEMOTHERAPY 505

Table 11 Serum levels of CZX (Simulation) Fig.10 Bioautograms of CZX
(ug/mi)

Solvent - BuOH ; AcOH G Ha O 1912

- Adsorbent :ISastman chromagram G061
’Ia;;‘];i Average 0.S. M.F. H.K. Test ovg, M. Luteus ATCC9341
0 |12 176 93.5 | 115 o
o 95.2 107 78.2 89.7
0.25 | 54.6 46.7 55.1 56.2
0.5 28.1 22.7 33.3 30.6
1 13.4 14.6 13.5 13.7
1.5 9.42 11.6 6.33 9.06
2 7.17 9.25 3.92 6.94
2.5 5.53 7.39 2.38 5.52
3 4.28 5.90 1.95 4.43
Origin
35 3.31 4.71 1.47 3.56 ..., Human® Human  Human
4 2.55 3.77 1.13 2.86 CZX urinel urine2 urined
4.5 1.98 3.01 0.876 2.30
5 1.53 2.40 0.679 1.85
6 0.912 1.53 0.409 1.20 Fig.11 Tissue concentrations of CZX
7 0.545 0.979 0.247 0.775
8 0.326 0.625 0.149 0.501
9 0.195 0.399 0.0898 0.324
10 0.116 0.254 0.0542 | 0.210 fg/mlige SD raie
60 | 20 mp/hy, i.m.
11 0.0696 0.162 0.0327 0.136
o——e Heart
12 0.0416 0.104 0.0187 0.0878 x—X Liver
a—=a Kidney
0—0 lung
Fig.9 Serum levels of CZX (Simulation) o i’[':':’:’l'z
50’: ----e ‘Su;'ulll
! o}
50
20
10
5
10r
Average
1
M
0.5
0
0.1
BEBIRE 1.5 g »LRE 62 g, ¥ 18.12 TH
i %o BREIT 24 Blrb 21 PICERERZ1T750, 17 BITHE
ERHL7z. TOBEEIR, BEEREREE U TE. coi 74,
[N A —

2 I BT 12 P.aeruginosa 34, K.pneumoniael |, P.mirabilis
14, H.influenzae 14, A.hydrophila 15 THD,
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Table 13 Clinical responses to CZX
Administration
No. | Name | Age | Sex Disease Organism
Dosis/day, Duration, Total
1 S. E 9 F Diffuse peritonitis 0.5 gx2, i.v 4 4g E. coli
ik (Perforated appendicitis) ’ L ’
Diffuse peritonitis : :
Z2 | K.0. 7 F (Perforated appendicitis) 0.5 gx2, Lv. 5 58 | K. pneumoniae
1.0 g~ 2, d.i. 3
3 |M.S 9 F Acute peritonitis (1.0 gx1, d.i. 2 10 g | Unknown
1.0 gx1, L.v. 2
4 | S.U. | 68 F Bronchiectasis 1.0 g>2, i.v. 4 8g H.influenzae
FUO 2.0 gx2, i.v. 5
5 K. K. 52 M (Lung abscess) 2.0g~3, i.v. 7) 62 g Unknown
6 | Y.H. | 76 M Complicated UTI 1.0 gx2, i.v. 16 32g P. aeruginosa
. -
s d.i. :
7 | M.K 34 F Acute pyelonephritis ig g:% . ‘: g 2% g | E.coli
8 | K.K. | 64 F Acute pyelonephritis 2.0 gx2, d.i. 1 4g | E.coli
Wound infection : i
9 | J-F-1 9 | M | (After skin graft) 0.5gx1, iv. 3 15g | Paerugin
Wound infection 1.0 gx2, i.v. 3 E. cols .
10 | E.A. | 79 M (Postoperative) 1.0 gx3. i.v. 2 128 | P aeruginosa
Wound infection .
1 | Y.T. | 57 (Tuberculous ) ig gz;' L z ; 19 g | No growth
lymphadenitis -0 gxa, 1v.
12 | K. U. 38 Puvo-rectal abscess 1.0 gx2, i.v. 5 10 g P. mirabilis
s 2.0 gx2, i.v. 6
13 | K.0. | 32 Osteomyelitis 4.0 gx1, local 3 36 g No growth
Diffuse peritonitis 1.0 gx2, i.v. 4 {
4 MY 20 M (Perforated appendicitis) 1.0 gx1, i.v. 2 108 E. coli
Diffuse peritonitis . i
15 | M. U 7 (Perforated appendicitis) 1.0 gx2, iv. 6 12 g E. coli
Localized peritonitis 1.0 gx2, i.v. 5 E.coli
16 | I.1 % | M (Perforated appendicitis) 1.0 gx1, iv. 1 118 | P.aeruginosa
. e ees . E. cols (ascite)
Localized peritonitis 1.0 gx1, 1.v. 1 ]
17 |M-H 20 M (Perforated appendicitis) 1.0 gx2, i.v. 4 9¢g f’zl;uézl):o?a
. 1.0 gx1, 1.v. 2 h
18 | S.U. | 75 F Pneumonia 1.0 gx2. iv. H 18 g | No growtl
e 1.0 gx2, i.v. 4
19 | M. U 56 F Acute pyelonephritis 2.0 gx2 iv. 10 48 g No growth
20 [ M.M. | 19 M Osteomyelitis 1.0 gx2, i.v. 4 8g P. aeruginosa
Burn infection 2.0 gx3, i.v. 3 Aeromonas
21 | H. 38 F Septicemia 3.0 gx3, i.v. 4 54 8 | hydrophila
1.0 gx1, 1.v. 1
22 S.S 68 F Acute appendicitis 1.0 gx2. iv. 3 78 Unknown
Localized peritonitis 1.0 gx1, i.v. 1 1
23 | Y.N. 23 M (Perforated appendicitis) 1.0 gx2, i.v. 8 17 g E. coli
. o ls
Diffuse peritonitis 1.0 gx1, 1.v. 2 E.co
24 H.T. 31 M (Perforated appendicitis) 1.0 gx2, i.v. 5 12 g

‘
P.aeruginosa
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Adj. therapy Efficacy Side effect
Operation Good None
and drainage
Operation Good None
and drainage
None Excellent None
None Good None
None Failure None
Indwelling Failure None
catheter
None Excellent None
None Excellent Rash
Nausea,
None Good Vomiting
None Good None
Incision Good None
Operation Good None
Operation Good Rash
Operation Good None
Operation Good None
Operation Good None
Operation Excellent None
None Good None
None Good None
Operation Good GPT ¢
None Good None
None Good None
Operation Good None
Operation Good None

and drainage

BABYE: LT E.coli » P.aeruginosa 34|, XU
RIAHE (no growth) 44 THD. LOKR, WKL
Yug 24pilch, )4 B, A 18 4, R4 2 I T, HAHK
91.7% Tdh» 120 HIBKEMZRIL, LRKZMRH L7217
Wb, #5341, F13H, M 1T, ALK 4.1%
Tdh 120 MW 2 BT OWTES, B EBER D 1 4L
P.aeruginosa (2 L % SUMMLIRIEBSE D 1A TH S
(Table 13), HIFEFICBIL T2, Tl - 1 4, 32
28], GPT LA 1MITHD. Bl « WRH: Bl KA
53 A U teh Byl U, & LB TITE
Rk L72o LAL, BLMIEFNCE 203 ABHTH
Bo BBEO LA (EWS8) RS 1 BEILLGREINE
U, 5k 7 HEIZIR %KL, o 18] (EHILS)
i3, #5956 BEWCAERELE LD, REZFLELT
AU FLy F o BETHRALRERTRE,NLRER
Mk, GPT LAMRERNOEBLELLN, L
DCEKNZ L A RATH S (Fig.12), LIk DT
GOT R4 (EH 21) 23 B2 5aA HREEZ R L T
B0 RER (g, BiiE) (ERT 5.

Table 12 Tissue concentrations of CZX

(#g/g, ml)
‘ % ] 1% { 1| zhr
Brain N.D. N.D. N.D. N.D.
Heart 0.54 N.D. N.D. N.D.
Liver 19.8 10.5 3.15 N.D.
Kidney 67.5 52.5 18.0 1.98
Lung 7.95 4.20 1.02 N.D.
Spleen 1.62 N.D. N.D. N.D.
Muscle 4.05 2.61 N.D. N.D.
Muscle 7.8 17.7 16.8 N.D.
(inj.)
Testes N.D. N. D. N.D. N.D.
Serum 21.0 11.5 7.7 3.5

N.D.: Not detected

% x

Ceftizoxime NDIFE2 <7 + iz CTM (ZEBL Tk
D, 77 LMt LU0 7 ARUEICR L TEEAVWH
BHEETH. ILICHAKEICHL CTLREDERT
LANERNE7 7 o 2XY Y RERMLERRS. LL
S. faecalis 13 X UF P.aeruginosa \ZxL T3 FE DN
B, ARHREOBREICHL T, S.aureus T3
CEX LRA%DH AV EPENTVDY, BN E7 7
oz2KY L REALNEH238713  E coli {TxLT
2, KEBOKEH 1.0 ug/ml LT CHIEZ N, CTM L
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Fig.12 Laboratory data before and after administration of CZX
S.GPT

Ibr

Before After Belore AMter Before

DEPENIZRETHY, TOMOEREDHB TR
LENLTND, LI fittEERY BT B#HH
510713 K. pneumoniae \Zx L Td, E.coli DK
EERT & % 5%, WA 1 BRBHHN1071
Enterobacter sp. |ZDO\Tid, MAENHET RLE
NRBXEAHERLUIL, Wtk 5 &EBHLNT,
S. marcescens {\Z-O\~Ti, Enterobacter sp. L [ERT
HAH10°13 | BAEEE |, Enterobacter sp. 3 LU° S.
marcescens |Zxt4 B IKK) D70 11, KHFi3first choice
DERIET1D B850 WHtEekd Db BET A
O, A LEEXET S, P.aeruginosa |TxL TIRD
NORETiE CBPC L H K1 BBéH AETH A7,
I3 E 212 {119 Proteus group, Citrobacter,
H.influenzae, P.cepacia 35 X U SR HEIZH L Tidd
BREDFELLNS-D,

AR, BEMHZBEL Tit Ceftizoxime 1,000 mg #iE
NEFETIE CET L0BVREXRTH CEZ Ln%
BHL01516  Ulehino TREV—FELTR, KAEID
AN EN TS /b LT 500 mg LA EDEE,
BIEDH DV ABBEOVThOL — b T L e Bz
bhd, RBICEL T, KFBERRNTRHIZINSZ
L {HEMt X5, Pharmacokinetic parameter (B
LTi3e TR 7 <, TMITBL Tid, CET, CFX
DRV CEZ X D34\ 10:15,10 Fonpgmspe -
BLT3, B miE i BOBECELAHL T,
CEZ #Br<fb D 7 7 v 281 > RERE KER 7
~10,11,15,168)

AHARADBITICOWTL, mMEFRENKHLLE 2
b, CEZ L OEHFDOBTIREFTHHY,

ALl

7 2,2 ——— 30

BUN S-Crestinine

3.2

o\

After Before After Before After

BERGEAIC L T, 7 5 & RSB T P.aer-
uginosa ¥ RABAVRESHELLNDHR, VWoilh 7
5 LB HIEIZ X L T3 CER, CET, CEZ /LK
—r W5, WAMEBREICNL Tid cephamycin
RAEHEL £ HITH 1 BIRERE L0 B 5,

B-Lactamase #EfittiZBL Tiz, CFX, CMZ, CXM
LORENHETH D210 UL, RED -
lactamase E#itE, MEIZXNTHEERY, PBP iiH
THRENLE LBERSHREILTULHEBRTALIRER

A4

FERARICEBL TIHRSEU LS ZO#ES LY, 18
B 1.0~2.0g $TTRALELLND, BIFFAKRL
T e ITRHER L

D
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4)

)

X [

B26[ B A{LEMEFEH ARKEREHFE v ¥ #I7
L F K749 (Ceftizoxime), 1979 (H5)
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THE ANTIMICROBIAL ACTIVITY, ABSORPTION, EXCRETION,

METABOLISM, DISTRIBUTION IN TISSUES AND THE CLINICAL

USE IN SURGICAL INFECTION OF A NEW CEPHALOSPORIN
ANTIBIOTIC, CEFTIZOXIME (CZX)

IssEl NAKAYAMA, Y0zO AKIEDA, KAYO TAJIMA, HIROSHI KAWAMURA,
HIROSHI KAWAGUCHI, AKIKO NISHIMOTO
and SHUNJI ISHIYAMA
The Third Department of Surgery, Nihon University School of Medicine

Basic and clinical studies were conducted on ceftizoxime. The drug was demonstrated to have a broad
antibacterial spectrum;although it proved to be less active against clinical isolates of S. aureus than other
cephalosporins and antibiotics of the cephamycin series, it surpassed these latter agents in its activity against
E. coli, K. pneumoniae, Enterobacter and S. marcescens. Against P. aeruginosa the drug was as active as
CBPC.

Blood and urine levels of the drug yielded by one shot i.v. injection of 1,000 mg were determined in 3
healthy volunteers by cup and disc methods using B. subtilis ATCC 6633 as test organism. The results
indicate that an average peak serum level of 106 #g/ml was attained 5 minutes after the i.v. dose. Urine
levels were peaked (4,850 xg/ml on the average) at 1 hour after dosing and an average of 51.7% of the
administered dose was recovered in urine within 6 hours after dosing. From the serum assay data estimates
were obtained for the following pharmacokinetic parameters: K;o(hr-1): 1.72, Kj(hr-1):1.11, Kel hr-?):
2.01, T1/2(A):1.35 (hr), AUC:64.1 (xgehr/ml).

Analyses of human urine by TLC and bioautography demonstrated that ceftizoxime is not metabolized in
the body. Following an i.m. dose of 20 mg/kg in SD rats highest tissue levels were noted for the kidney,
followed by the serum, liver and lung in that descending order.

The drug was used for the control of surgical infection in a series of 24 cases. The results were rated as
excellent in 4 cases, as good in 18 cases and as poor in 2 cases. Side-effects that attended the use of the
drug were skin eruptions in 2 cases, nausea and vomiting and elevation of GPT, encountered in one case each.



