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# cephalosporin % Ceftizoxime (CZX, FK 749) ) in vitro, in vivo HiM{EfB ¥ Cefazolin,
Cefamandole, Cefurgxime, Cefoxitin, Cefmetazole, Cefotiam, Cefotaxime & LBMREL, RO

Ref@ize

Ceftizoxime (32°5 sR@UEE, 277 4 RUERCEYT, L7 sREBRRIIRC-HAKDER
L. &%k cephalosporin RIZBEHNTFh 724 >~ F~ @ik Proteus i LU* Serratia \Txt
THHEDRIMD 7R L D8I 70 7 F o WHEBRBEERD P. cepacia, A. calcoaceticus, F. men-
ingosepticum T LB HE RIS, P. geruginosa (Zid Cefotaxime L 0D RRHWhorz, S.
aureus (Zx47T S Hi Cefazolin, Cefamandole, Cefuroxime K D &3\>,

E. coli, K. pneumoniae, P. mirabilis,

 (penicillinase %, cephalosporinase f4) (Z34L,

P. vulgaris, C. freundii NDELTHRELEER

Ceftizoxime 3 Cefotaxime, Cefuroxime,

Cefmetazole, . Cefoxitink @ik, 2HDTRETH 72, E.coli N5, Ricumono ¢ class V
RN TS L Bhh b BERICH L Tz Cefotaxime & [P RRE TH- 10

<9 ARRERTII in vitro DHEHEAHTFTLRBEBRYEBONZ. ThbDh, E. coli, Se-
rratia, Klebsiella 75E 23\ Tid Cefazolin, Cefoxitin, Cefotiam KD RBHHIZIRIZHN, -
7213, Citrobacter freundis -Ciz Cefoxitin +3IZ[F% T Cefotaxime, Cefotiam X 0 k27g

EDso#7RL 720

Ceftizoxime (CZX, FK 749) i3$7 L\ i A cephalosporin
#¢, {t%¥4%% sodium (6 R, 7R)-7-((Z)-2-imino-4-thia-
zolin-4-yl)2-methoxyiminoacetamido)-8-oxo-5-thia-1-az-
abicyclo (4. 2. 0] oct-2-ene-2-carboxylate &#iL, #¥kD
cephalosporin K|t ME ERLAER 7T-73I /€ 770 A
7 VD 3RLCRAIN LWL L BRADKKTH 5, T4
ORI A x4 3 ) BEHT 5D Cefotaxime, Cefuro-
xime ¢T3, XOMERIX Fig. 1 0X5THh3,

RN ERAEWRTH 205, LK/ 7 n@ERRICHT
BHBEHMH L, #EHKD cephalosporin MVEEHTH -1z 4 ¥
¥~ iRt Proteus, Serratia, Citrobacter, Enterobacter
KL HMBEASRL, ABEO pf-lactamase iLH L TEET
BB, B D p-lactam FTHMERICH L T & MO HABHES
BHBENWSV . KROWMKTOFALELRF T2 2D ORM
BUREEtE LT, in vitro, in vivo HIBIVERIOKER S RERD
cephalosporin #|@ Cefazolin, Cefamandole, Cefuroxime,
Cefoxitin, Cefmetazole, Cefotiam, Cefotaxime & ML, é

REOMRICAT 3 REEICLOVTERBETS 12,

"Fig.1 Chemical structure of Ceftizoxime
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BERGHRB LUCBERME» LI EN 25> nigit
W, 77 slREDEKEE BV,
2. ¥ #i
. Ceftizoxime (CZX, 857u4g/mg MERIKH)
Cefazolin (CEZ, 944pg/mg HRRIEKR)
Cefamandole (CMD, 960xg/mg #HFF%3U3K)
Cefuroxime (CXM, 97lug/mg #HHRAAEH)
Cefoxitin (CFX, 938ug/mg #—3u3K)
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Cefmetazole (CMZ, 959ug/mg =3)
Cefotiam  (CTM, 8204g/mg REIRM)

Vs

Cefotaxime (CTX, 925u4g/mg~* 2 }¥ « "‘/) -

3. BRERAEER

A AR LA LSRR [T U TT» 72, WER
B I RMRIEH (RIP) R AV

4. BEHER

E.coli C-11% A\, HA7 4 3 ~ ML, WK
£349108 cells/ml (Trs~7z& &, CZX MIMIC, MIC,
2MIC, 4MIC J¥MRIML, 37°C I TREER L 720 B

i, 1, 3, 5, 7WLUAURMBENLEMKERNEL

7o FRHZ CTX, CEZ iZ2W\ThIMRE Tl HBL
e

5. ABMEORELEENRIINT HREN

E.coli 121, E.coli ML 1410 Ron 823, E.cols
ML1410 Ren 238, K. pneumoniae GN69, P.mirab-
slis GN79, P.vulgaris No.9 LU - C. freundis
GN346 BR& ALy, 37°C1 WISMAMREL, HEEHRE
#® ROLEMEEBERELE L THALR,

ARHEI350ug/ml £ L,  37°C TEERMKE G4,
0.5, 1, 2mMERAILRE 100°C 1 2HDMKLE
IV, BREEMES Bacillus subtilis ATCC6633 ##%
BEWE LT bioassay (L THZE L 720

6. < v ZAKRRBIUTISIT HBHAZHR

<v 23 ICRK, # HKEI9L1g (484 zH
\», E.coli C-11, E.coli No.94, E.coli HI 54,
K. pneumonsae 3K-25, K.oxytoca No.4, P.mir-
abilis GN79, S marcescens No.2 3 LU C. freundii

GN346 H’t’ﬁ:ﬁiﬁ'ﬂt L,, ﬁ%l’ikﬁ%&‘c“&. 1 ¢k
KR FREIT, CZX, CEZ, CTM, CFX, CTX i

LAHBMEIT 1. MKLBSEH 5 EMITL, v 22D
MM, EDgo AWML 2o EDso flli3 Van per
Waeapexn method (T J D Rsd7zo

7. <o ZMWHRE

RIS A RPN < o 2 HAB LIz, R
CZX, CEZ %\~ 1mg/mouse, 0.5mg/mouse %
TRELRDL, 55, 157, 307, 1M, 2M&ME
2wy 10805 1ml FORMLIZLDET—AL,
rh¥hOmmMhiREES Bacillus subtilis ATCC 6633
ByREMLL, 7= B Na #&iph BV-EM cup ik
I THMEL 2.

x A X

1. HWA~2 b (Tablel,2, 3)

EERED 7o » BHEM (5 HA MK, RBRMK
(S WM 12 M%) LU F o MR Y 5 nRUSE
(9 B 19 M%) DR % CZX, CEZ, CMD, CFX,
CXM o 5 ERUTOWTHBL 7:RM% Table 1~3 i
KU1

23 nEBHEICNT S CZX niEHiz CEZ, CMD
X0, CFX r ARENHEAHERL, S.oureus
1T+ 5 MIC i3 0.2 #g/ml~3.12 pg/ml TH - 720

75 AR T, BAMRNSEMITHNLILRL
EKRNHT CZX DHEHH LM, E.coli, Kle-
bsiella, Shigella, Salmonella, P.mirabilis {Z3$L,
0.1pg/ml LT CREVEILL, Serratia iIZbH\\H
BhHERLI. 7 FyMERBETRENE7 70 R
KU K100 pg/ml P LD R RTH CZX & P.
aeruginosa 725 ug/ml, F. menigosspticum Tit 3.
12ug/ml @ MIC #7RL, @OBEMITHLTH, 12.5
#g/ml ~100 pg/ml 7 MIC #ZRU 720

Table 1 Antibacterial spectrum

Gram ﬁc{;itive bacteria 108cells/ml
Test strain CZX CEZ CMD  CFX CXM
S. aureus 209-P 3.12 0.1 0.1 1.56 0.78
S. aureus ATCC 25923 0.2 0.1 0.1 0.78 0.2
S. aureus Newman 1.56 0.39 0.2 1.56 0.39
S. aureus Smitu 1.56 0.2 0.2 1.56 0.78
S. aureus TerAJIMA 1.56 0.2 0.39 0.78 0.78
S. epidermidis ATCC 12228 <0.002 <0.012 <0.012 <0.012 <0.012
B. subtilis ATCC 6633 " 0.39 0.1  <0.01z2 039 0.2
" B.anthracis 50 0.2 02 125 50
M- lutays ATQC 9341 0.05 0.2 <0.012 0.2 0.05

MIC: ug/ml
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Table 2 Antibacterial spectrum

Gram negative bacteria 10¢cells/ml
Test strain CZX CEZ CMD CFX CXM

E.coli NIH] ]JC-2 <0.012  0.78 0.2 1.56 1.56
E.coli ATCC 25922 0.1 0.78 1.56 6.25 6.25
Klebsiella Araxi <0.012  0.78 0.78 3.12 1.56
S. flexneri 103 R 0.1 1.56 0.78 3.12 3.12
S. flexnari MZ3a ‘<0.012 1.56 0.39 0.78 0.1
S.typhi S 60 <0.012 0.78 0.2 0.78 3.12
S. paratyphi B 0.1 1.56 0.78  3.12 125
S. enteritidis M-11 0.025 0.39  0.39  1.56  3.12

P.mirabilis 1287 0.025  3.12 0.39 1.56 0.1
P. mirabilis ATCC 21100 | 0.1 1.6 078 078 0.0
S. marcescens GN 629 1.56 >100 >100 25 >100
S. marcescens 16 0.2  >100 100 12.5 100
MIC: ug/ml

Table 3 Antibacterial spectrum

Glucose non-fermentative gram negative bacteria 108cells/ml

Test strain CZX CEZ CMD CFX CXM
P.aeruginosa IFO 3445 25 >100 >100 >100 >100
P. aeruginosa ATCC 27853 25 >100 >100 >100 >100
P. fluorescens ATCC 13535 >100 >100 >100 >100 >100
P. fluorescens IFO 3081 50 >100 >100 >100 >100
P. maltophilia 11D 1167 100 >100 100 >100 >100
P. maltophilia TMS 227 | >100 >100 >100 >100 >100
P.maltophilia TMS 228  }. >100-  >100  >100  >100  >>100
P.cepacia ATCC 17759 12.5 >100 >100 >100 >100
P.cepacia TMS 200 25 >100 >100 >100 >100
P.cepacia TMS 201 12.5 >100 >100 >100 >100
P. putida ATCC 17464 100 >100 >100 >100 >100
P. putida TMS 180 50 >100 >100 >100 >100
A. calcoaceticus NCTC 7844 100 >100 >100 >100 >100
A. faecalis NCTC 655 25 50. 0.78  3.12 >100
A. faecalis TMS 115 25 50 1.56 3.12 >100
A. xylosoxidans TMS 73 >100 100 . 125 >100 *, >100
A. xylosoxidans TMS 74 >100 100 100 >100 >100

F.meningosepticum T a
... TMS 461 3.12 100 50 25 >100

F. meningosepticum

TMS 462 1.56 100 . 100 25 >100

MIC: zg/ml
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2. ERRDMEROBI M

RREESHED S DML S. aureus 498k, E.coli 47
B, Klebsiella 508k, P. vulgaris 388k, P. mirabi-
Iis 1238k, P. morganii 43t%, P. retigeri 41wk, P.
inconstans 112 Bk, S.marcescens 50 ik, P.aerugin-
osa 49 Bk, P.maltophilia 20 Bk, P.cepacia 12 %,
A. calcoaceticus 19 Bkis LU F. meningosepticum 14
BRoBZESHELLL~N, CZX, CEZ, CMD, CFX,
CXM, CTM, CMZ & Ur CTX (22T LB L 72
m* Fig. 2~17 [ZRL 12,

1) EEERAMBKIINT S CZX NHtMD (Fig. 2,

Fig. 3)

MAF L7 14 B 667 BRICNT 5 CZX nHMDY B
BT 108 cells/ml NHANRME Fig.2 1L, MW
& 100 cells/ml NEX W% Fig. 3 1ITRL 720

108 cells/ml /T CZX NDIMHi3 Klebsiella,
E.coli 1TxLE<{, TXTHEWKIT12.5 4g/ml LLTFIC
7L, Proteus {341 Ti3=0.012 4g/ml~1004g/m]
ULELBRNDH#R 1, Serratia, P. aeruginosa,
P. maltophilia \"x4 AHBEHIZHEL, 1ZEAEH 50
#g/ml DL EDREZRL e LinL, 108 cells/ml 7§
TIIZEA EDBEHRNBHERIZBEITL, & I Klebsi-

ella, E.coli, Proteus (P.mirabilis, P.vulgaris, P.
ratigeri, P.incomstans) Tit A& NMKIL 0.2 48/
ml Y FICAHL TV Ize P.morganii, S.marcescens,
S.aureus, P.cepacia TI1WiHko 80 %i3 6.25 4g/ml
FHOMETHIEXN, A calcoaceticus, F.mening-
osepticum Ti3 12.5 4g/ml ThH- 12,

P.asruginosa, P.maltophilia 34+ HHMDIZH
{, &N~ 21325 xg/ml~100 4g/mlTH 12,

2) EMMOBRHESH (Fig. 4 ~17)

S.aureus \L3+% CZX NHMHIIME L. %RRL
HARE - Turreht, SN E100 cells/ml TH MIC »
¥~ 2120.78 ug/ml TH 2o

E. coli, Klebsialla \Z3¢ Tiz CZX DM Hiz#k
L# <, 10°cells/ml M TH MIC DY -7t E.
coli T0.05 #g/ml, Klebsiella T0.012 4g/ml LLFTH
212,

4> F—niattn P. mirabilis {23\ ~T, 108 cells
/ml DEMTH CZX NHMHi CTX Li3IERE
T, D6 KL DT, 108 cells/ml Ti3EEKNIF
120.012 4g/ml LFORMETRFEHHEEHh, HDO7H
L DBANHAEHERL R,

4> F—nERtE Proteus Tit P.morganmii % Bk
{, fo> P.vulgaris, P.rettgeri, P.incostans iZ%¢

Fig.2 In vitro activity of CZX against clinical isolates
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Inoculum size:10%cells/m]

o
o

Cumulative % of strains inhibited

----- S.aureus (49 strains)
E.coli (47)

Y——x Klebsiella (50)
0—o0 P.vulgaris (38)
&—a P.mirabilis (123)
0—0 P.worgmnii (43)
—=@ P.retigeri (41)
&——a P.inconstans (112)
48 S.marcescens (50)
X%—X P.aeruginosa (49)
©—@ P.maltophilia (20)
O—O0 P.cepacia (12)
®—@ A.calcoaceticus (19)
©0—0 F.meningosepticum (14)

=0.012 0.05
0.025 0.1 0.39 1.56

>100 ug/ml

25 100
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45 CZX DH#Hid 108 cells/ml, 100 cells/ml i &
LiLD 7RIK D3R, 100 cells/ml HERTH MICH ' ~
2120.012 ug/ml LAF%RL e LinL, P.morganii
1236\ it CZX 0 MIC i3ER < A7 L, 100 cells/ml
BHTIRCTX X 0bTMTEBH, ORIV TS
T ie

S.marcescens \Z3L, CZX 3D 7HE &N, &
LEWHHE L, 100 cells/ml HffIZIsIT S5 MIC D
—2130.248/ml TdhH o1, . \

P.aeruginosa, P.maltophilia WL TH, —#

oM DHE S, CZX, CTX TizMknt 100 cells/ml
N 2RENIZBTL, P omaltophilia Ti3 CZX i3
CTX L RBEN MIC A& RIS, P. aeruginosa
T2 CZX » MIC ¢ ~ 2325 ug/ml~50 xg/ml TCTX
LERDTDIE » T2,

P. cepacia, A. calcoaceticus, F. meningosepticum
A CIX nHimbiz o 6k O T<h, 100
cells/ml /T MICK ~ 23 P.cepacia T 1.56 48
/ml, A.calcoaceticus, F. meningosepticum .'C 3.13 48
/ml~6.25 ug/ml TdHh 120

Fig.3 In vitro activity of CZX against clinical isolates

Inoculum size:10%cells/ml

R
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i B—
50 >100 ug/ml
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Fig.4 Sensitivity distribution of clinical isolates
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Fig.5 Sensitivity distribution of clinical isolates
E.coli 47 strains
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Fig.6 Sensitivity distribution of clinical-isolates
Klebsiella 50 strains
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Fig.7 Sensitivity distribution of clinical isolates
P. mirabilis 123 strains
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Fig.8 Sensitivity distribution of clinical isolates
P.vulgaris 88 strains
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Fig.9 Sensitivity distribution of clinical isolates
P.morganis 43 strains
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Fig.10 Sensitivity distribution: of:clinical isolates
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Fig. 11 Sensitivity distribution ofi clinical isolates
P.inconstans 112 strains
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PFig. 12 Sensitivity distribution of clinical isolates
S. marcescens 50 strains
" 10%ells/ml " 10%cells/ml
]MT 100
*. Y
— CTX
s -
S | R 5%
RNE e CXM N3
R o9 CFX oL
Z = s @8 CMZ :—; = ®
=9 ae-a CTM =2
g ‘s =---8 CTX 3 g
e E I
3 e 3 -
(S Ow
Sl.llll.l.ﬁl‘lllll.. s‘mmunuuﬁlwwmmsnnx
czX CZX 11165 6 1 52 2 1 1
CEZ CEZ 50
~CMD CMD 9 39
“CxM CXM 17 39
CFX “CFX 10 9 11 20
_CMZ ~CcMzZ 1 8 16
_CTM 50 CTM 2 3
CTX 2 4 13 31 CTX 192 7 2 43 1
Fig.13 Sensitivity distribution of clinical isolates
P. aerugsinosa 49 strains
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Fig. 14 Seneitivity distribution of clinical isolates

P.maltophilia 20 strains
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Fig.15 Sensitivity distribution of clinical isolates
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Fig. 17 Sensitivity distribution of clinical isolates
F. meningosepticum 14 strains
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3. RE#HEHR CTM, CTX, Cephaloridine (CER), Penicillin G (P

E.coli C-11 #iZid45 CZX, CTX, CEZ N
tERE AT Lok Fig. 18\ TRU 7.

CZX, CTX/MMIC i30.01 ug/ml T CEZ DY 28% iR
L, MIC %< CZX iz CTX :i3iIRBENIME

AERL, CEZ X 0REIERN®, 7. E1HMIC

BmmTh CZX, CTX [JEHHERLEHIRH LN
BDIHR, CEZ ZbTHLrBbbhichs 1.

4. RiE(LBEFRITHT A RER

E.coli 121, E.coli ML1410 Ron823, E.coli ML
1410 Ron238, K. pneumoniae GN69, P.mirabilis GN
79, P. vulgaris No.9 3s L UF C. freundii GN346 Bh
LEhEhBOh: RiE{tEEH# (B-lactamase) (2331
5 CZX n&kE# CEZ, CMD, CXM, CFX, CMZ,

CG), Ampicillin (ABPC) is X ¥ Cloxacillin (MCIPC)
L%y Fig. 191TRL 7,

E.coli 121, E.coli ML1410 Ron823, K. pneumon-
iae GN69, P.mirabilis GN79 H @5 hf: B-lacta-
mase i3 penicillinase type NEEKTHS/, PCG,
ABPC i3 & HITREFLIhes, CZX 12 CTX, CFX,
CMZ, CXM, CTM LRk, EETH-7. LiL,
E.coli ML1410 Rcn238 H 56 &5 7> B-lactamase i
Ricumono NDRHED class ViZHEYTHLEELZLNAM
¥TCZX 13 CTX, CXM L [EK, RALET, 2
A% ¢ CZX 13 58 #DiREL I his,

P.vulgaris No.9, C. freundss GN UHLBLNI
B-lactamase i3 cephalosporinase type NEE¥ET, P.

Fig.18 Bactericidal activity of CZX against E. coli C-11
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vulgaris NEBERTi: CER, CTI\:I. CMD, CEZ M
30%~60% RiE(LXN, C.freundii NOMXT CER,
CEZ RiZLAERELI AR, CZX ITEMRE b,
CTX, CFX, CMZ, CXM & [#f, f2KM&TL
2L{RELI NS D - e

5. < v ARMBRITIST DB BRYR

1) E.coli B3 (Tabled, Table5)

E.coli C-11, E.coli No.94 35 k¥ E.coli HI 54
YBREE Lok 2OBLRY EDgo TRDL,
Table 4, Table SITRL 7

E.coli C-11 &Ttiklﬁmﬂwﬂe CZX7 EDgofll
tt CTX, CFX, CEZ, CTM: L 0/h&<, P REBHR
T2 CZX & CTX & i21312A@ED EDso M2 RL,
ORI L DNEEEBON I

E.coli No. 94 B % T3 CZX # EDs, 8110.0098
mg/mouse T CTX, CEZ, CTM, CFX X h/h&{,
TN EEAR Y R

CEZ i@ TH 5 E.coli HI 548k Ti2 CZX 0 EDsq

| B ENE < evns, CFX L D/h&7 EDgo

AR L7z LnL, CTX X MIC, EDgo L biC
HHBEMTIH 2120

2) Klebsiella g%« (Table 6)

K. pneumonsae 3K-253s L U° K.oxytoca No.4 Hk¥
BARW L Lict $ORME Table 6 ZRL7.

K. pneumoniae 3K-25tk Ci3 KMt L U 9 M6 R
{23\ T, CEZ, CTM, CFX . EDgo fli3 20 mg/
mouse LA L#FRTOITH~N, CZX i3 12,59 mg/mouse
(KRB %), 1.576 mg/mouse (I REIBH) THL
WENRHEN, CTX DEDg LD b/hEharze

K. oxytoca No.4 T3 CZX 7 EDgp iz CTX,
CTM, CEZ, CFX kL n/N&<, CEZ ftsd, BHED
Klebsiella (Zx¢L, Wb in vitro & [Ei%, in
vivo DHREHL TS TWAZ Lz Lrndbhrc.

3) Proteus g% (Table 7)

P.mirabilis GN 79 tp¥ %@ & L 725 #&i3 Table
TIT/RLT,

. Table 4 Protecting effect of CZX against E.cols infection in mice (1)

Chal 4 MLD MIC: xg/ml EDs
L | Challenge dose 5 % '
Ofsams'f' . Drug, " fcells/mouse) | (cells/mouse) | Mucin |1noculum(cells/ml) (mg/mo‘t)lse)
: . 108 100
0124
czx ;v g 0.78 | <0.2 | (9.110~0.139)
"’ 0.992
CEZ 3.12 1.56 | (0.857~1.157)
CTM 5.0x108 3.0x108 - 12.5 1.56 (i 3,614.26)
CFX 3.1z | <o0.2 (0.3&93132)
E.coli | CTX 1.56 | <0.2 | ¢ gig%OASG)
C-11 '
0.062
czx 0.78 | <0.2 | (9.051~0.075)
CEZ owpl e 312 | 156 | (o 53570 466)
. Y . :
CTM 5.0x108 1x103 + 12.5 1.56 | (o gifl 140)
' CFX S A 3.12 | <0.2 (0.3693(1) 140)
0.061
CTX 1.56 | <0.2 | (9 05~0.071)

b - X
Mice: ICR 4W & 19+1 g6 ammals/group
Challenge: L P. i

Administration: S.C. 1 hr after infection
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Table 5 Protecting effect of CZX against E.coli infection in mice (2)

d MLD 5% MIC: g/l ED
. Challenge dose 50
Organism| Drug (cells/gnoule) (cells/mouse) | Mucin E”:'l“m ““;g :"l) (mg/mouse)
10
czx 0.3 | <0.2 | SoM0.02
CEZ 156 | 078 | (1 3557 o0n)
. coli 0.787
ﬁo”;‘t CTM 8108 3.2x10 + 0.78 | <0.2 | (5 653~0.948)
CFX 1.5 | 0.78 | 352, oo
CTX 0.39 0.2 |o.00690.0235)
czx |, 50 6.5 | o 35 3,000
CEZ >100 100 >20
1.2x10° 2x108 -
CFX 100 50 3.367.80)
0.993
Ecoi | &% 12.5 3.12 | (0.805~1.226)
HI 54
1.25
Czx 0 6.25 | (1.231~1.46)
CEZ >100 100 =10
1.2 108 2x107 +
3.13
CFX 100 50 (1.92~5.16)
0.124
CTX 12.5 3.12 | (0.100~0.153)

Mice: ICR 4W & 1941 g 6 animals/group

Challenge: I.P.

Administration: S.C. 1 hr after infection

CZX o EDsoffitz CEZ, CFX, CTM X Y/h&h-»
feh3, CTX BN, bTFHRREVEEZRL

4) Serratia B3« (Table 8)

S. marcescens No.2 P& BREEL L7:i#% Table
8ITRL e

*REBETE CZX 13 CTX, CTM, CFX, CEZ &
RRKICIERYRE R S b 1on’, PREBF TR CZX
7 DEso fHIZ 0‘.‘"}88 mg/mouse #7xL, CTX, CFX,
CTM, CEZ & &, FhiBERERLI.

5) Citrobacter &%« (Table 9)

C. freundis GN 346 Bk% XL U 7-5i#k% Table9
IRL 720

KBEBINBA, CZIX 13 CEZ, CTM, CFX +[
B, IBEIRERINeh - 723, CTX 12 15.87 mg/mo-
use /) EDsp % RL 720

S BEEBR T3 CZX 2 CFX L RREEMD EDso %
RU7ze L LZEAH, KEEIT X T 5 #Fi2 CTM,
CTX 123 Lid7eh 1o '
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Table 6 ‘Protecting effect of CZX against Klebsiella
infection in mice
X Challenge. d MLD 5% MAC: g/ ol ED
. allenge.dose | 50
Organism| Drug | “(ceyjs/mouse) | (cells/mouse) | Mucin I“°°“'l“m(°°"'/ :“l) (mg/mouse)
10 10
czx >100 6.25 | (10'25015.17)
CEZ >100  [>100 >20
CTM | 3.1x108 3.0x10° - [>100 50 >20
CFX >100 50 >20
| 15.87
CTX >100 12.5 1 (13.71~18.37)
K.pneumo-
nige czx >100 6.25 1,576
3K-25 (1.266~1.962)
CEZ >100  [>100 >20
. i) IRl
CTM | 3.1x105 1x108 +  [>100 50 >20
| CFX >100, .|, 50 >20
CTX >100 125 | 074 o1y
0.0123
Czx 1.56 | < 0.2 | (9 011~0.0138)
" 2.501
CEZ 50 6.25 | (3.123~2.945)
o107 o o | | 0.197
K.oxytoca| CTM |  7.2x10 3x10 + 3.2 [<0.2 | 3570 2500
No. 4 -
3.968
CFX 12.5 1.56 | (3 428~4.592)
©0.0781°
| ”CTX 6.25 | < 0.2 |5 0669~0.0912)

Mice: ICR 4W 3 1941 g 6 animals/group
Challenge: L P.
Administration: S.C. 1 hr after infection

6. < 2MEPRE
CZX sk tvr CEZ # xh ¥ 1 mg/mouse, 0.5mg/
mouse F FHE L7z~ v ADME+FREDK K Fig.

20 {Z/RLTZ,.

CZX 35 /43¢ — 2 T 1mg/mouse ¥ 5D W4 56 4g
/ml DEXRL, 159 Tid 53.5 4g/ml Tdh 72, CEZ

TIRISANE —~ 2 TRILKRER T 110 xg/ml %KL,
CEZ i35 137 <h, MPBETRTRTOREIT CEZ
DHN CZX LV EH W REZRLE.

*

AEMB CZX 0 in vitro, in vivo HEER* AR



20 CHEMOTHERAPY SEPT. 1980
Table 7 Protecting effect of CZX against Profeus
infection in mice . .
Chall d MLD % MIC: g/l ED
L allenge dose ) 80
Organism| Drug | “(cellg/mouse) | (cells/mouse) Maucin l'no?'lum(cellng :‘l) . (mg/motise).’
1 1
czx 3.2 | <02 | %% 00
12.59
CEZ >100 50 (10.45~15.19)
f: mirabi- S R
is s 7
GN79 CFX . 2.4x10 2.0x10 + >100 25 20 i
CTM 50 3.12 =220
CIX ; 6.5 | 0.2 | 3652 150
Mice: ICR 4W 3 1941 g 6 animals/group
¢y Challenge: LP.
Administration: S.C. 1 hr after infection
Table 8 Protecting effect of CZX against Serratia
infection in mice
- Chall d MLD % MIC: g/ m ED
. allenge dose 5
Organism| Drug | “(celis/mouse) | (cells/mouse) | Mucin Inocuslum(cells/ :nl) (mg/ni‘:use)
10 10
!
CZX >100 <0.2 >20
CEZ >100 [>100 >20
CFX 6.5%108 9.0x107 - >100 25 >20
CTM >100 25 >20
S. marce- | CTX >100 0.39 >20
*Ro.2
vt o >100 | <02 | (g 670 o75)
CEZ >100 |>100 >20
CFX | 3.3x100 1x108 R (3.08105.111)
12,592
CT™ >100 | 2| (10.452~15.17)
CTX >100 | 0.3 | () 0351 506

Mice: ICR 4W & 19+1 g 6 animals/group
Challenge: I.P. :
Administration: S.C. 1 hr after infection
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Table 9' Protecting effect of CZX against Citrobacter

infection in mice

Challenge d MLD 5% MIC: 4/ ml ED
; allenge dose
Organism| Drug | “(cells/mouse) | (cells/mouse) | Mucin In‘;‘;f“'““"”:g :"l) (mg/mouse)
czx 50 | 12.5 >20
CEZ > 100 [>100 >20
CTM 9.0x 108 2.5x107 - > 100 50 >20
CFX >100 | 50 >20
15.87
Cfreundii] C°F 25 | 3.2 | (13 08~19.26)
GN 346 6.30
czx 50 | 125 | (5.097.80)
CEZ > 100 [>100 >20
3.15
CTM |  4.5x107 7.8x 108 + | >100 | 50 o8 o
6.30
CFX > 100 | 50 (4.848.20)
5.001
crx % 8.12 | (3 993~6.265)

Mice: ICR 4W 3 1911 g 6 animals/group

Challenge: I.P.
Administration: S. C. 1 hr after infection

7 CEZ, CMD, CXM, CTM, CTX & cephamycin
R0 CFX, CMZ gL, R$HEDHBEEALOK
BERA L LD ThD. TORE CIX 377 1B
B, 77 sRERIKEYT K77 sty
LBVWHEDZHEL, KD cephalosporin HliC B3
Db 724 > K~ VBT Proteus (P.vulgaris,
P.yettgers, P.inconstans), Serratia \Zx¢+ 58 H
N h, X5HIC P.éepacia, A.calcoaceticus, Flav-
obacterium 7L ELXRNTBEM L RTZ LN EREN
723, UL, S.auress Z3UTi CEZ, CMD,
CXM k1 55( P. aeruginosa {2341 T b 25 ug/ml 0
MIC ‘ETTID‘ CTX J:H:’\bé‘_ HEDIE DTHICH
W

'CZX DBEAEFIL cephalosporin KO /AT <
hTwa CEZ Uiﬁﬂﬂﬁf&b‘bﬁﬂé RETHY,
CZX M3 545 MIC BRI EIT X LITERE R 5
THH5H,

E.coli, K. pneumonsae, P.mirabilis p>0>787: pe-
PicillinaseB D RiE(LBERICHL, CZX i3 CTX, CMZ,
CFX, CXM, CTM L@, RETh -7, E.colin
5%, Ricumono o) class V type DEERICZNLT 13
CTX, CXM LERPRXARRETH 2. P.vulgaris,
C.freundii > 87> cephalosporinase EYNEEFIZH L,
CZX i3 CTX, CXM, CMZ, CFX L@, RETH-
7o THHLARELBERITNL, CZX REREILOIME
LEORBED1OTHABEN THNORGEIT A + 2 4 =
s BEBTAHRDEELI LN,

< 7 RRRBRTORMIT, in vitro 0 MIC DR
LI2IZHEBML, CEZ fithn E. coli iTiz CTX I UPN
&7 EDso % RT#HAHH 72438, CEZ,CTM,{CFX
fittt> K. pneumoniae, CEZ, CFX fittE> S. marce-
scens @%¢iz CEZ, CTM, CFX, CTX X0 <h,
BB b AR Z L NEE S Mo

C. freundii @H«TizZ NDE D B-lactamase (TIZRE
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Fig.19 Enzymatic stability of CZX and other S-lactam antibiotics

E.coll 121 X.ooli ML3410 Ran888

E.ooll ML110 Ron338 .-

P.oulgeris No.9 C.froendi GN34S

Fig.20 Serum levels of CZX in mice
Administration: S.C.
Method: Cup method
Test strain: B.subtilis ATCC 6633

o/al CzX
100 100

CEZ

o0—o0 1, mg/mouse
- (.5 mg/mouse

50 Y

Serum level -

i o1 2 BY% ¥ 1 2 hr

‘Time after administration

THHNIT MIC i3 CTX X h k2 <, EDspTi3 CTX,
CTM k04, ZoOEMEIINTAINBERENEZLE
NELLND,

CZX N =y 2 BEFBHTOWTIE, RN ceph-
alosporin RN7e0TT < T5% CEZ & B L7,
CZX i3 CEZ &}, MEBF, Hfte b%- T
2o LnL, HEHNRI L, BFRINTHIREENRT
NEXFHE->THENHD invivo PRE IbLIE

ZEibhk,
BL, ARHRETHEMAFORBBERLIL, B
KRTHOFERELRHFEINLEMTHS LA hiz.

X [
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CHARACTERISTICS OF ANTIMICROBIAL ACTIVITY OF
CEFTIZOXIME, A NEW CEPHALOSPORIN DERIVATIVE
WITHOUT SUBSTITUENT GROUP AT THE 3-POSITION

SACHIKO GOTOH, AKIYOSHI TSUJI, MASATOSHI OGAWA,
YASUKO KANEKO, SHUICHI MIYAZAKI and SHOGO KUWAHARA

Department of Microbiology, Toho University School of Medicine

The in vitro and in vivo antibacterial activity of ceftizoxime (CZX), a new cephalosporin antibiotic, was
studied in comparison with cefazolin, cefamandole, cefuroxime, cefoxitin, cefmetazole, cefotiam and cefota-
xime.

Ceftizoxime was found effective against both gram-positive and gram-negative bacteria, with particularly
profound activity against gram-negative bacilli. The compound showed a greater activity than all other
seven antibiotics against strains of indole-positive Profeus and Serratia which were poorly susceptible to the
previously introduced cephalosporins. Ceftizoxime was also active against such non-glucose-fermenting
species as P.cepacia, A.calcoaceticus and F.meningosepticum but was slightly less active than cefotaxime
against P. aeruginmosa. Strains of S. aureus were less susceptible to the compound than to cefazolin, cefa-
mandole and cefuroxime.

Ceftizoxime proved to be as remarkably stable as cefotaxime, cefuroxime, cefmetazole and cefoxitin to
inactivation by B-lactamases (penicillinase type and cephalosporinase type) elaborated by such organisms as
E.coli, K.pneumoniae, P.mirabilis, P.vulgaris and C.freundii. However, it was slightly labile as
cefotaxime to enzymes produced by some E.coli strains, possibly falling under class V of the Ricumono
classification.

Experiments in mice demonstrated antibacterial activity of ceftizoxime agaihst infections, essentially consi-
stent with the findings for its sn vitro antibacterial activity. The compound exerted a greater protectiée
effect than cefazolin, cefoxitin and cefotiam against E.coli, Serratia or Klebsiella infection. Against infection
by Citrobacter freundii, it was practically as effective as cefoxitin and showed higher EDsq values than
cefotaxime and cefotiam.



