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#H L Cephalosporin :#{k, Ceftezole o Z:FESFAM
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Cephalosporin ZFHEEKDERK EFMITOHLTOER
BE - PRARKCEIIMADOI—RLCBLT, &
e Cefazolin (CEZ) »BAREHY, BEL BEKMIC
SHEhTWL32Y0, CEZ oH#ER, R¥EBIUE
BERZDOTOT SR, SSXZOEEHELL
5 CEZ YLERESHEREEZRH T D ORNADLE
THBHTEERBR U ABICER & 1 7= Ceftezole
(CTZ) (Fig. DX, OS> BEHOME,»LRHE
hicboT, BEEEeE, BBBTLRL KoLt CEZ
ERUDIMEEDSIBHAERLELELONZLDTH 5,
AERTIXICOHED in vitro BLY in vivo HEE
e, WINEEE, BRBASHREEMOBEERNENE L
BUKDT, TORREZRET 5,

EERMRERBRHE
1. FAYEDE

Ceftezole (CTZ, Fujisawa Research Laborato-

ries)

Cefazolin (CEZ, Fujisawa Pharm. Co., Ltd.)

Cephaloridine (CER, Eli Lilly & Company)

Cephalothin (CET, Eli Lilly & Company)

Cephapirin (CEP, Bristol Laboratories)

Cephacetrile (CEC, Ciba-Geigy)

Cephalosporin C (Fujisawa Research Lobora-

tories)

b=

4

W

kB &N F OB
HEHEEEE
= K MK
A RBFERT

NI R

2. ERAZY

= x:ICR &, 6, 4 W, 17~23g

55F:SD %, 8, 6 W, 170~245g

4 X :Beagle, &, 9.5~12.5 kg

4 v : Rhesus Monkey, &, 6.4~9.9 kg

e b EBEEERA, 8, 55~75kg
3. HRBREANHEERORIE

HKBERNNEERORIEIL, BERLERREFEERZT
FIBHEICHE » TTI o 7o TisbH, Trypticase Soy
Broth T—@EFE LI Wik, EX O SHEAFRBEEY
4%y Heart Infusion Agar (Difco) Fitz—+5H%
W R 2y STERL, 37°C, 20 R, MIC %
HE LT

7e¥s, Streptococcus, 3s XU Cory. diphtheriae |3,
FREOIEREIC 10 % ¥ F MK &R X 7o

bz, EREECOWTIE, GAM EXEHAHA
L, Gas Pak #:¢ 37°C, 48 Byfiiszsesg, MIC 2¥[@E
L,
4. BEER

®¥l& 1/4 MIC, MIC, 4 MIC @EEw&t: HI-
broth friz E. coli NIHJ JC-2 o 10%/ml # & L,
37°C 8 RFMMREIEHE Lz, T O 2405 % THERLR
Lico DR, 58+ oAREEx—ERFETRIE LT,
5. EAMKE

Fig. 1 Chemical structure of CTZ

\ s
&sz—CH£ONH—r—7/

N—N
H o7 N cm&lﬁj

COONa

Sodium (6R, 7R)-3-[(1, 3, 4-thiadiazol—2-yl)-thiomethyl]-8-oxo-»
7-[2-(1H-tetrazol-1-yl) acetamide]-5-thia-1-azabicyclo-[4,2,0] oct-

2-ene-2-carboxylate

(CysH1:Ng0,SsNa ;molecular weight, 462.47)
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1) LR FBE

BREEYOFEIME 4.5ml &, HiEHEDO M/15
phosphate buffer (pH 7.0) #j% (300 pg/ml), 0.5
ml ZEAL, 37°C 1HR] incubate L7z, ZORIG
% Visking tube (size: 8/32) 1A h, 1,000X g,
30 min. FELLTHLRKC BRAFRF O EEETTAEDE
%, B. subtilis ATCC 6633 #&XEE & T5 disc ¥
THIELT, CoOflEMEEZ X &L, EE LTmFo
Kbz, AIE® M/15 phosphate buffer (pH 7.0)
EROCT, EREOMEBETI, Bbhicfir Y &7
5&, HAMEADEER B 13, RoXikobhs,

B (%)= Y;X X100

2) FHRIC X BREA DR

IM3E 4.5 ml & Hi44ED M/15 phosphate buffer
(PH 7.0) %k (500 pg/ml) 0.5ml #EAL, =i
T 1 BMRET S, ZOREAME M/15 phosphate
buffer (pH 7.0) TEHRMARL, disc LTHFRKP
OHAWEBEYHEL, MEo A bic M/15 phos-
phate buffer (pH 7.0) AW/ BE&OHANEIEE
% 100 & LICHERETRT L,
6. U ARBYBHEE

Eervv 2, ICR %, 8, 4 W (17~23g), 18
10 ER ALK,

FREEE BREEROFEBL, TEDHED THS,

Wk ngfé% Mucin FHBIE

2 B B cells/ml

E. coli 362 BHI Agar 5% 4.4X108
Pr. mirabilis 504 ’ " 5% 4.0x 108
Kl. pneumoniae 410 Vi 2% 1.1x10°
Citrobacter 821 " 5% 4.4X10°

MERER ki 37°C —&EE LIcH Y Lito EBED
mucin FRCBEIE, MIEOHBEL TS, ZOH
Wit < v ADREEPNC 0.5 ml #58 Liz, B 1 BERI%
CETAEWEY HTRE Lic, R~ 2%, 2:8H,
BELIBOEREND, 7oy MECX D EDy %
Kb,

7. Bk

1) IR

K% 20 mg/kg FiELC, T v MIBRFETLR
6 ~10E% 7 oo s LZRPTHRREEL, LIEERER
Lo Fi, 41 XBIOHLTIE, SERECR—EE
b, BiBEERSSFM LI, 51T, b FDBAIL,
500 mg #ME LI, FEWOIE TIER Lo x>
BT, disc itk b, EELRD,

2) [RebgEdt

v M, EREECEEL, ¥H% 20mg/kg
FH, 0~3, 3~6, 6~ 24RFRDORREEITIHTT
WIRUI, 4%, T, XGRS TEkkEEc
BT—TNEH=2Lb— LT, BRLI. ZERFOFE
XlEE% M/15 phosphate buffer (pH 7.0) TfEEK
L7k % F\ T bioassay L, RepEREASEH L
7o

3) RepiEEmE

CTZ #»EHIHIYB IOEFEECHHARE L, &
B #c gD - k% thin-layer chromatography &
bioautography 1= & » THE L1,

Thin-layer chromatography (33 %] Eastman
Chromagram Sheet No. 6061 & ¥4 n-buthanol :
acetic acid : water (4:1:5 top layer) #{HHL
7c. Bioautography it iR % ECER L: sheet
HBp L, B. subtilis ATCC 6633 DTSR (2 X
10% spores/ml) % 0.2 % HHE LIcRERIEH FI2#] 15
¥\ o, Sheet HPrEL, FERHEHA 37°C 20 RfH
HELUICKROEEDELRR LI,

4)  JEH

5y bRy bosvE 2 —% 20 mg/ke, BEERR
BEUTREME, BEELL, BELTEECRY =5 L
Fa—TEH=a2l—FLH, FEHE 20mg/keg
HEL, 0~3, 3~6, 6~24RHOEREMECHT
T, BEraFR L, EHEBFROERREESY, M/15
phosphate buffer (pH 7.0) TfER L7 iE8ERK % F >
T, bioassay L, fEita[EE L K1,

5) AL

7 v MC BHx 20 mg/kg MRk, SRETLIES
EDF v baEILTRL, ThZiho s L
Too H Liciliga o  £EAHK Tl E, FRTf
ELTWHKGRERE, &HESEC3Es% pool L,
2fEEDT S/ —NEMZT,E) bar kel F 44
—THHEIL L, £h# 10,000 r.p. m. T 10 5RHE L
Lic k&R0 HRIBES 66 % T4 / —VE&H - M/15
phosphate buffer (pH 7.0) CER LIcEEMERK A B
T bioassay LU, MBPWEBELZHEELL, ZOXBY
COEL, TOFHfEx & -1,

6). .Pouch RHKFEE

J.v PO EMEACT, 2R 20ml HEH LoD,
Ja.b %1% &4 ) — 7 1 ml % pouch Hic

- EMLUTERIGEZFR UL, fE, 6 HHL7HH

AW E A 20 mg/kg, HRRCRELT, —Ek
R TR A IR Uto 3R O SR R 2 33
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THFR U4 AT bioassay Lz, CTZ i, CEZ %X 0Uftso Cephalosporin 3H & A
= ) B, 75 LB, BEECHIEERY b oREERREY

1. FEfEA B TH5 (Table 1), -73FRMEE T, Pr.oulgaris
1) PEART FI L 1AM 1025 3L 0% Ps. aeruginosa 1AM 1095 &xt

Table 1 Antibacterial spectrum of CTZ and other cephalosporins to aerobic bacteria

MIC @ zg/ml

Strain CTZ CEZ CER CET CEDP CEC
Staphylococcus aureus 209P JC-1 0.2 0.39 0.1 0.39 0.1 0.39
" " Newman 0.39 0.78 0.1 0.39 0.1 0.78
" " Terashima 0.78 1.56 0.1 0.39 0.78 1.56
" " Smith 0.2 0.39 0.025 0.2 0.1 0.39
u " ATCC 6533P 0.39 0.39 0.05 0.2 0.2 0.78
Bacillus subtilis ATCC 6633 0.2 0.39 0.05 0.05 0.025 0.2
" " PCI 219 0.2 0.39 0.05 0.05 0.025 0.2
Micrococcus luteus PCI 1001 0.39 0.39 0.025 0.1 0.65 0.39
*Streptococcus pneumoniae 111 0.2 0.39 0.1 0.2 0.2 0.2
* " pyogenes  S-23 0.2 0.2 0.05 0.1 0.05 0.39
* " " A-S-8 0.2 0.2 0.05 0.1 0.05 0.39
* n faecalis 6733 25 50 25 25 25 12.5
*Corynebacterium diphtheriae PW-8 0.05 0.1 0.05 1.56 0.05 0.2
* " " A-7 0.39 0.78 0.2 1.56 0.78 1.56
* " n M406 MGL 0.39 0.78 0.2 0.39 0.78 1.56
Escherichia coli NIHJ JC-2 6.25 3.13 6.25 25 50 12.5
" " Yukitoshi 6.25 3.13 6.25 12.5 25 12.5
" " K-12 0.78 1.56 1.56 25 3.13 6.25
Klebsiella pneumoniae NCTC 418 3.13 3.13 - 12,5 25 6.25 12.5
Proteus vulgaris IAM 1025 100 >100 100 100 >100 >100
Pseudomonas aeruginosa IAM 1095 100 >100 >100 >100 >100 >100
Salmonella typhi T-287 0.78 1.56 3.13 1.56 3.13 6.25
" " 0-901 1.56 1.56 3.13 3.13 3.13 6.25
n . paratypht A 1015 1.56 3.13 3.13 3.13 3.13 12.5
n  schottmueller: 8006 1.56 3.13 3.13 12.5 6.25 6.25
n typhimurium 1406 1.56 3.13 3.13 3.13 6.25 12.5
n  enteritidis 1891 3.13 3.13 3.13 3.13 3.13 12.5
Shigella dysenteriae Al Shiga 3.13 3.13 6.25 12.5 12.5 12.5
n flexneri la EW-8 3.13 6.25 6.25 6.25 25 12.5
" " 1b Showa 15 6.25 3.13 3.13 12.5 12.5 12.5
" " 2a Komagome B III 3.13 3.13 3.13 12.5 25 12.5
" " 3a EW-14 3.13 3.13 6.25 25 12.5 6.25
n " 4a Saigon-Arail 1.56 1.56 3.13 12.5 25 6.25
" sonnei I EW-33 1.56 0.78 1.56 6.25 12.5 6.25
" " II EW-34 3.13 3.13 3.13 25 100 12.5

Streak method, 108 /ml
s supplemented with 1094 rabbit blood
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LTeEEL RS v, AGECHL UL, 774
BHECII 2R TEERL 08, 77 2BHEITtho
Cephalosporin L [Fl#f, Bacteroides, Fusobacterium
it TH B (Table 2),

2) RS

BESMOZEOEEE O CTZ %, Tables,
4, SKIV6DERDTHS,

Staph. auwreus (40#) o CTZ EZiE (108/ml)
1%, MIC 0.2~3.13 pg/mlic AL, =D 5% 21 #

(52.5%) »% MIC 0.39 pg/ml wHirhLiz, fthd
Cephalosporin JA& F#%, MttHe <R bih
o7z (Table 3), HfflL 7% Cephalosporin ® 5%
Tix CER 2% 3548<, >\t CEP, CET 0JET,
CTZ 11 CEZ LiisAEE TH-Te LinL, Staph.
aureus |3 Cephalosporin i3 LEIED 75 Ltk
BEI Y LROCEREY TR LI,

E. coli (40 » CTZ iy, CEZ R
MIC : 1.56~> 400 #g/ml & [\ EEHEFECHHT 5,
D20 # (50 %) % 6.25 pg/ml bR Lic, HERkE
40 #g/h MIC : 100 pg/ml #7232 LA b OO BT 4
L4k Q10%) THotoo CTZ 0 E. coli it 5
HiE{FA CEZ LizigAfEE T CET, CEP ik

CEC & X v LTS HE IR R LI,

Kl. pneumoniae (60 #5) o CTZ g%ttix, CEZ
s ARz MIC: 1.56~400 pg/ml 434G L, 60 tkh
37 kR (61.7%) » MIC : 3.13 pg/ml b3 5,
MIC : 100 pg/ml # 7ci3 2 hlh E OB BRI 5 #
(8.3%) BHHELIco ZDEREMNDL CTZ o Kl. pneu-
moniae X+ 5HE L CEZ L REET, oo
Cephalosporin X Wi b DEZx bh b,

Pr. mirabilis (40%k) o CTZ FEZpix, MIC:
3.13~25 pg/ml HAEL, FhbHD5%H 23 £ (57.5
%) »%12.5 pg/ml Itk Lic, MIC : 50 pg/ml Bl
DO PER L7, MBE Lic Cephalosporin 3 Tix
bo kb hicERETRLIC,

Indole-positive Protexs group x-+%5 CTZ o
BEMSTE Table 4 DE BV TH 5B,

Pr. vulgaris (21 #) ¥ 105/ml #fEc MIC:
100~> 800 pg/ml, Pr. morganii (20 k) % [EUSH:
= MIC : 50~> 800 pg/ml 157 L, KBGO BE
CTZ itk TH 5 2 L 2VHBH L7z, X & L7 Cepha-
losporin ¥ FEDBEM AR Lic,

Pr. rettgeri (20 #) ¥ X 0% Pr. inconstans (20 ¥)
ix, 10%/ml o#EfET CTZ w@EZMrdbb, FER

Table 2 Antibacterial spectrum of CTZ and other cephalosporins to anaerobic bacteria

MIC : xg/ml
Organism CTZ CEZ CER CET CEP CEC
Peptococcus  asaccharolyticus Z-1003 0.78 0.39 .56 1.56 0.39 1.56

P. aerogenes PL-4-2

P. anaerobius ATCC 14955
Peptostreptococcus anaerobius NCTC 9801
Eubacterium lentwm H-1
Propionibacterium avidum B-38
Clostridium perfringens SAKAI

B
0.1 0.2 0.1 0.1 0.1 0.39
1.56 3.13 1.56 1.56 0.78 6.25
0.39 0.39 0.39 1.56 0.78 6.25

50 100 12.5 50 50 100
1.56 0.78 0.78 0.78 0.78 3.13
0.39 0.78 0.78 1.56 0.78 1.56

Vetllonella parvula ATCC 10790
Fusobacterium mortiferum H-14

F. glutinosum J-2-43°

F. nucleatum B-1

F. varium ATCC 8501

Eacteroides fragilis ss fragilis H-6
B. fragilis. ss distasonis W-7

B. fragilis. ss vulgatus W-6

B. melaninogenicus ss melaninogenicus W-9

0.1 0.1 0.1 0.2 0.2 1.56
>100 <100 >100 >100 >100 >100
>100 <100 >100 >100 >100 >100

0.2 0.39 0.39 0.2 0.2 0.39

>100 <100 >100 >100 >100 >100
>100 <100 >100 >100 >100 >100
>100 100 25 100 >100 100
>100 100 100 >i00  >100  >100
3.13 6.25 0.78 0.78 1.56 6.25

Gas Pak method
108/ml, Stamp method
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MIC : <0.78~200 p#g/ml, ##3 1.56~100 pg/ml
2oL, LAl 108/ml o#FEETIL, mEE bIzs
AEN CTZ itk s o1,

Citrobacter (20 #5), Ent. aerogenes (19 ¥%), Ent.
cloacae (20 %) 3L 0% Serratia (18%#) o CTZ &
Xtz Table 5 & kh THBH, 10°/ml OERETIX
1% Citrobacter 13 MIC : <0.78~> 800 ug/ml, Ent.
aerogenes (19#) 3 MIC : 1.56~400 pg/ml & @52
PR & TR PR E N 335, LasL 10%/ml o
BTIEELDIREAEY CTZ it THh - 1.

Ent. cloacae (20 %) Tt 28 (10%) » CTZ =
FEZME (MIC : 1.56 35 X 0° 6.25 pg/ml) TH - 7223,
DTN T ORI EEmHER (2400 pg/ml) THo1z,
Fto Serratia (18#%) X +~XT CTZ Zhiitk<dHh -
1o

Table 6 i2ix Acinetobacter (15#F) » CTZ &3
Ex AT, 105/ml 35X 0% 108/ml DFEFET 2 ~ 3K
BRMEER R LY, R OIITNT CTZ 2t Tth
76

3) HEMFRCHTHEEORTFDOLE

HEhoREE « s BHEOE AEREE A\ CTZ oft
HHE L Lic, CTZ X OB & Lz 5D Cepha-
losporin $H® 4 BT 5 HIEINL, ZhboRig
o IR TRE LTS Y R itho e (Table 7),

s pH : CTZ OHEFERIIEMEMNTH®RS, Trh

VRITE e B AR H S (Table 7), JLHBEOK
E\WERRIL Kl pneumoniae 4106 #T, 7o\ ERE
i, Strept. faecalis 1215 fCThH -7, CTZ o pH
X 5 MIC 0% i CEZ xh s X THEE
LTWw3,

#EWE : CTZ ofxHfBEcx+5 MIC {E, —
B EREEORIIC L - T /h& L5 (Table 7),
ZOEMEERIL, CEZ OB/LBEALALTH
5o

HUFEASIN « MFED 10, 25, 50 % k- FhFh HEHICHR
mi<d, HEINESELEVWERRELE, BEOH
BHHOBETRE Db hIcHNH D (Table 7),

4) REER

HI-Broth sz ki35 E. coli NIHJ JC-2 i=xb3
5EER%Y CEZ X" CET & HiggkLic (Fig 2),
CTZ o 1/4 MIC #&t&thic s\ T, E. coli NIH]J
JC-2 i3, EEMMG4RMIZE T, CEZ LRAMCAEK
2L, 6REHIDRE, HMEEmSEDbRhc, CET
TRz DT, CTZ st CEZ & b HEEEANE
FTHB, MIC L0 4 MIC ORMEHETIE, 3F
ELESKALL S BRBEMELRD LN, REHEE
FC RV THEBOEMIBD b ieh -7,

5) p-lactamase Zxi3 5 LEM:

ZRBOEMED S48 LT Penicillinase (PC-ase)
X Cephalosporinase (Ceph-ase) type o (-

Table 6 Distribution of susceptibilities of clinical isolates to CTZ and

other cephalosporins

Organism Anti- MIC : ug/ml
& biotic | =0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 200 400 800 >800
cTZ 1 1 1 1 1 2z 1 3 4
teinotopacter| CEZ 1 1 1 2 2 2 3 3
15””: o%acteT | CER 1 11 2 1 3 1 2 2 1
stramns CET 1 1 1 1 2 4 5
(108/ml)
CEP 1 1 1 1 2 3 6
CEC 1 11 2 4 2 4
CTZ 1 11 1 1 2 2 6
_ CEZ | 1 11 2 2 1 7
Acinetobacter
o CER 1 11 2 2 1 1 6
strains
(20 /) CET 11 1 1 3 7
CEP 2 1 1 10
CEC 1 11 2 2 2 6

Stamp method



608 CHEMOTHERAPY

APR. 1976

Table 7 Influence of various factors on the antibacterial activity of CTZ and CEZ

Organism *

Fact Antibioti
actor ntibiotic A B c D
HI Agar (Difco) 0.2 12.5 3.13 1.56
Nutrient Agar (Difco) 0.1 3.13 3.13 1.56
BHI Agar (Difco) CTZ 0.1 3.13 6.25 3.13
Trypticase Soy Agar (BBL) 0.1 3.13 6.25 3.13
Mueller-Hinton Agar (Difco) 0.1 3.13 6.25 3.13
Medium
HI Agar (Difco) 0.2 12.5 1.56 1.56
Nutrient Agar (Difco) 0.1 6.25 1.56 1.56
BHI Agar (Difco) CEZ 0.2 6.25 1.56 1.56
Trypticase Soy Agar (BBL) 0.2° 6.25 1.56 3.13
Mueller-Hinton Agar (Difco) 0.2 6.25 1.56 1.56
6.0 =0.05 6.25 1.56 1.56
7.0 0.1 . 1. 0.78
CTZ 12.5 56 78
8.0 0.2 12.5 1.56 1.56
9.0 0.2 12.5 6.25 6.25
pH
6.0 0.1 6.25 1.56 3.13
7.0 0.2 . 1.56 1.56
CEZ 12.5 5
8.0 0.2 12.5 1.56 1.56
9.0 0.2 12.5 6.25 12.5
108 0.39 25 3.13 3.13
106 CTZ 0.2 12.5 3.13 1.56
Inoculum 104 0.1 6.25 1.56 0.78
size 108 0.39 25 3.13 3.13
10¢ CEZ 0.2 12.5 1.56 1.56
104 0. 6.25 1.56 1.56
0 0.2 12.5 1.56 0.78
104 0.2 25 3.13 1.56
% CTZ
25 0.39 25 1.56 3.13
50 0.39 50 1.56 3.13
Serum**
0 0.2 12.5 3.13 0.78
102 0.2 25 3.13 1.56
% CEZ ! 0
25 0.39 50 1.56 3.13
50 0.39 50 1.56 6.25

* Organism; A:
B:
C:
D:

% % Serum ; Rabbit

Staph. aureus 209-P JC-1
Strept. faecalis 1215

E. coli NIHJ JC-2

Kl. pneumoniae 4106

MIC : ug/ml
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lactamase Zxf+5% CTZ oLREWY, BE—RICRMHtE
kirsn CEZ ORBEHRES 100 &35 B TRD
(Table 8), E. coli 40 33 X2 #D Kl. pneumoniae
ko p-lactamase (PC-ase type) —<Tit, CTZ 3
CEZ 0 1.3~1.7 &K% 53 h o7z, %7 Ceph-
ase type @ fS-lactamase, 5 ESIT L B EETIT
CTZ % CEZ X v#/KETHER (19 1.6~2.0 %)
L, MEEEL CEZ X v H KRBT HES (0.79~
0.98 %) nAxbhic, ZORBRERNS, CTZ o £-
lactamase (o33 5 LEMIL, CEZ X h22FE b0
ThHrLELLR D,

6) IVAEE/RE

(1 #HER
CTZ L e b BIUEBEBYHOMBEES & OEAERY,

Fig. 2 Bactericidal activity of CTZ, CEZ
and CET against E. coli NIHJ JC-2
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. S
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3 2 4 6 8 T 24 hrs.
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Control

MIC 5 CTZ :6.25ug/m] o— —o

Viable cell counts(Log)/ml
[op)

CEZ :6.25 n Pr—
N CET:25 » Am——a
<L «
\\‘\
4t RN
sl \séé'b_x \ —
B s o
[ ! | ! ) |
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9fc) —_—

Control

Viable cell counts(I.og)/ml

Incubation time

Table 8 Hydrolysis of CTZ and other cephalosporins by different types of B-lactamases
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B-lactamase : partially purified by Gel-filtration on sephadex G-200

B-lactamase activity . Initial hydrolysis velocity at the concentration -

of 50ug/ml at 37°C by U.V. method.
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BHLIRAFBETHE Lic, #Fi1x Table 9 oL kb
T, BWEENRADND, b MIEERED CTZ 0k
AHix, 86% & CET LBRsABEETHB. BEEAHESE
Lo CEX $L0t CER X b LEERIEE L,
CEZ X WERTHB, MoBPYMETIE, Fv bkX
VIS FOMBEEA LI I0% &, CEZ L AEMCE
WIEAERRTH, T URARIOA XMEESE OHEE
321 8X019% & CEZ X h v,
() TR X BEEE& DR
PAEWHE L MFEES L OBEO®BILRITT 5D,

Fig. 3 ot kb, CTZ-EH # & & % phosphate
buffer T 4 2 #HK T2 &, CTZ oHffiiTerm
5T %5, 155 CEZ TIx, 4fE#HRTHI80%, 8##F
RCFEACEET B, IHIenBeE L CET i, CTZ
X b LR AN R, Fic MDIPC 0413 R LR

Fig. 3 Release of free antibiotics from anti-
biotic-protein complex by buffer-
dilution

%

100
ViEWE L EE & ORAR, M/15 phosphate bu- i
ffer (pH 7.0) TREBAIRL, = OEEIEC X BHE S
DEIFE % i Ui, 80
Table 9 Extent of protein-binding of CTZ %
=
and other cephalosporins by centri- 2 60
fugal ultrafiltration technique -.Z'
Serum . é::
Antibiotjc | Human | Dog | Rabbit | Rat | Mouse g 40
= <
CTZ 86 19 97 90 27 -
CEZ 92 | 54| 92 | 94 | 49 20l —
CER 55 22 55 67 32
CET 86 44 86 7 57 >,
CEX 20 7 20 32 12 Xll x]z ><|4 ><|8*
ABPC 20 10 20 17 5
Dilution with M/15 pt hate buffer(pH 7.0)
MDIPC 9% | 92| 9 | 94| 60 W A5 phosphate Buffertl
* Human serum(Consera), Conc. of antibiotic : 50ug/ml
Protein-binding (%) % % Potency in M/15 phosphate buffer=100
Table 10 Protecting effect of CTZ and other cephalosporins against
experimental infections in mice
ED:, : mg/mouse
Organism CTZ CEZ CER CET
E. coli 362 0.92 0.63 0.19 7.03
(0.451~2.004) (0.317~1.289) (0.087~0.447) (7.014~7.055)
Kl. pneumonice 410 0.05 0.03 0.06 0.90
(0.033~0.073) (0.010~0.039) (0.038~0.087) (0.591~1.339)
Pr. mirabilis 504 0.37 0.51 0.45 1.53
(0.23~0.71) (0.35~0.78) (0.23~0.96) (0.79~3.08)
Citrobacter sp. 821 3.60 4.19 5.00 >20
(2.365~5.357) (2.787~6.409) (3.31~7.68)

()=

95% confidence limit
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BTHotco HEDOERNG, CTZ OIiERS & O
B, KBS BRHILDOTHBEZBLLRD,

7)) RRAPIEER

EBROFIERH Lo HEC LA, =7 ZD0LEERK
guEiet4 5 CTZ o TiERO BRNEY KL
(Table 10),

E. coli 362 gyuizxt35 CTZ o ED;, ffix 0.92
mg/mouse T, CEZ o #5¥43 MR ES RIS,
ZORYPFRICKT 5 CTZ oisiishaiz, CER ko
55<, CET L h 34BN THo1,

Kli. pneumoniae 410 szt L, CTZ o EDy, &
1 0.05 mg/mouse &, CER rRZOHENELRN
Too FlhoZ ORBERRICK TS CTZ oh#EzhFit, CEZ
L h 15, CET X v 3B TH -7,

Pr. mirabilis 504 Kguzxt+25 CTZ o ED;,
1% 0.37 mg/mouse ¢, CEZ ¥xv' CER tFEZ%0D
IRNPEBORIC, FlozopgigRiextL CTZ 11 CET
IO LB TH -1

Citrobacter sp. 821 ggucxiL, CTZ o ED;y &
1% 3.60 mg/mouse T, CEZ rREBOMEXRL
1o ¥ CTZ 1z LRI L, CER X 0'CET
LOFChieRER L,

2. IR

Fig. 4 Serum levels of CTZ and other cep-
halosporins after intramuscular ad-
ministration in rats

”"/?01_ Half-life
CTZ 18min
CEZ 27
60 CER 21 »
CET 15 »
CEP 11

CEC 18

Serun levels

120min.

1) IMEFRE
1 Fv+h
SD ZDE¥S v Mz, CTZ % 20 mg/kg @il
BEomEfEEL Fig. 4 0Lk THs, CTZ 0
5155 T¥ 33.8 pg/ml L HEMFEFEECEL,
1 F¥HC 10.5 pg/ml, 2 BRIC 0.9 pg/ml Lg%,
CTZ DREMEFEER X, FRIZOSL 30455
X060 41t CEZ 0¥ 1/2 TH 5B, LinL CTZ @
gk, CEZ %< fi> Cephalosporin #§
(CER, CET, CEP % k0 CEC) oW FRk b LB
ZENRBDBRI,
@ 4 =
e — s v Ric CTZ % 20 mg/kg fixd5 &,
CTZ omiFEEx 30 5 TFty 49.7 pg/ml & HE
L, FoHeMT 1.1 pg/ml L BRAMEREZ 7=
£5 (Fig. 5), CTZ 04 2T HF 5 MEHEE 30
SExRBE, WBE L CEZ wxovt CER &k
7else LAL CET 2z h b 35D Cephalosporin 3§
EHB LTk b EEL R L,
@ + w
g i CTZ % 20 mg/kg fiE L, Iise
E#% CEZ, CER ¥ttt CET rHi#Li,
Fig. 6 wRTX5ic CTZ D#5# 30 4T 40.0

Fig. 5 Serum levels of CTZ and other ce-
halosporins after intramuscular ad-
ministration in dogs.

Half-life
CTZ 29min
ug/mli CEZ 66 #
50
50 CcTZ CER 51 7
CET 45
40
i
]
>
2 30k
£
z
i)
2]
20~
10}

6 hrs.
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pg/ml L EBECEL, TOoBRD LT4RKHT, 1.8
pg/ml, 6 R CIXRHRFEBEUTC LS, 1 Tik
CTZ omiEsEE:, CER oRERELIZEEVE
HMELR%, LhLT v FOBELARK RE5WHTIZ
CTZ oifiEbirz CEZ o 1/2 tH %525, CET X
D b ERCEMEE R LI

Fig. 6 Serum levels of CTZ and other
cephalosporins after intramuscular
administration in monkeys

/.tg/mll_
80
20k Half-life
CTZ 48min
CEZ 60 »
CER 51 #
& CET 36 »

Serum levels

Time

(4) fBEERA

Table 11 iIZ73 X 5T, {@EE7cEEE 7 #lic 500 mg
o CTZ #%ET 5L, 1565 TEY 24.9 pg/ml O
BECEL, 1T 17.5 pg/ml, 2 BT 10.0
pg/ml, 4B FE T 2.6 pg/ml & MFFBEIHREZ
hp, 6RETIRFIRRE MEFCHEEERZEDL
hishotc, COMBEPEEOHBLY L LICLT, CTZ
De MCBTHELBHERDD L 56 LD

2) RepgEt

@ Jv b

MEEE L AR SD 25 » bic CTZ % 20 mg/kg
WL, 24 K & TORFEIRE % KDz (Table 12),

CTZ »¥+583.0% wxtL, CEZ 1180.2%, CER
1182.2% & 3BEDRPHMRITIZE A LETL,
KRG RPIC P I B 2 L D b o, o
Cephalosporin ¥H, CET :22.19, CEP:35.1%,
CEC:41.7 % ki LT CTZ RNEKRN THENEE
THAHZ ENFBEDLRIC,

@ 4 =

v—s ki CTZ % 20 mg/kg Ak, 24 FRE
TORFERE L KD (Table 13),

CTZ 13¥#573.5% izxtL, CEZ:80.1%, CER:
78.9% & 5 v FDOBELEME, —hbd Cephalospo-
rin FIXERCRPCHER IR, HECEERENZDL
hichotco 7278 CET 1335.1% & CTZ fcliTh
BWLTERTH -

® v w

REfcy i CTZ % 20 mg/kg MEL T, 24 B

MFcoRpEIERY CEZ xvt CER & H#L

Table 11 Serum levels of CTZ after intramuscular administration in

healthy volunteers

Volunteer Serum levels rg/ml

No. Weight 0.25 hr. 0.5 hr 1.0 hr. 2.0 hr. 4.0 hr. 6.0 hr.
A 75 kg 15.5 18.2 17.5 15.2 4.8 | 1.6
B 69 22.5 20.0 15.5 8.6 .9 | <0.5
C 60 20.5 18.2 13.6 8.2 2.3 | <0.5
D 60 29.5 23.0 19.5 9.4 1.5 | <0.5
E 56 23.0 19.5 17.2 11.6 2.5 J <0.5
i 55 3.0 22.5 19.0 8.7 1.8 | <o
G 69 30.0 22.5 20.0 4 4.2 ‘ <0.5

Mean 24.9 20.6 17.5 10.0 2.6 <0.5

+S.E. 2.1 0.8 0.9 1.0 0.5 -




VOL. 24 NO. 4 CHEMOTHERAPY 613

Table 12 Urinary excretion of CTZ and other cephalosporins after
intramuscular administration in rats

0~ 3 hr. 3~6 hr. 6 ~24 hr. Total
Antibiotic
rg/ml 9% ug/ml % ug/ml % mg %
CTzZ 1900 72.0 | 168 5.80 4.50 0.53 3.41 83.0
(n=10) (368) (2.7)] (32.0) (1.20) | (1.50) (0.15) | (0.10) (1.9)
CEZ 1580 75.7 | 171 4.05 4.04 - 0.44 3.59 80.2
(n=10) (195) (1.9) ] (24.7) (0.50) | (0.90) (0.09) | (0.06) (1.7)
CER 1420 79.7 | 83.6 2.2 2.02 N 0.31 3.54 ’ 82.2
(n=10) (125) (2.1)1(12.6) (0.30) | (0.33 - (0.05) | (0.12) (2.2)
CET 391 21.8 12.2 0.3 0.25 0.02 0.95 ) 22.1
(n=10) (160.4) (1.5)] ( 3.2) (0.07) | (0.15) (0.01) | (0.06) - (1.5)
CEP 570 34.7 20.7 0.39 0.23 0.04 1.52 35.1
(n=5) (102) (2.1)] ( 8.2) (0.16) { (0.15) (0.02) | (0.08) (2.1)
CEC 1030 40.5 51.2 1.16 0.46 0.07 1.86 41.7
(n=15) (222) (1.1) ] (16.6) (0.40) | (0.23) (0.03) | (0.08) (1.0)
( )==%S.E.

Table 13 Urinary excretion of CTZ and other cephalosporins after
intramuscular administration in dogs

0 ~ 3 hrs. 3~ 6 hrs. 6 ~24 hrs. Total
Antibiotic
ng/ml % | ng/ml % ©g/ml % mg %
CTzZ 2480 54.1 | 896 15.9 | 119 3.6 | 170 73.5
(n=6) (447) (3.5) | (215) (2.8)] (48.1) (1.3) (6.7) (2.1)
CEZ 3030 64.5 718 14.2 29.1 1.4 | 175 80.1
(n=5) (743) (2.8)| ( 95) (0.6) | ( 4.8) (0.1) (8.4) (2.9)
CER 2040 70.1 388 7.8 19.6 1.0 | 177 78.9
(n=5) (344) (4.7) | ( 30) (0.6)| ( 3.2) (0.1) | (8.6) (4.8)
CET 622 33.1 71 1.5 6.7 0.4 76.3 35.1
(n=5) ( 54) (2.3)| ( 25) (0.3)| ( 3.9) (0.2) | (6.0) (2.0)
( )==*S.E.
Table 14 Urinary excretion of CTZ and other cephalosporins after
intramuscular administration in monkeys
0~ 2 hr. 2~ 4 hr. 4 ~6 hr. 6 ~24 hr. Total
Antibiotic
ug/ml % rg/ml % pg/ml % pg/ml % mg %
CTZ 2020 52.7 | 1020 15.8 | 354 4.0 3.0 0.2 108 72.7
(n=6) (859) (2.8)| (132) (0.8) {(121) (1.4) 1(0.9) (0.04) (4.8) (1.4)
CEZ 1410 45.0 | 1240 28.6 39 4.6 48.6 2.2 120 80.3
(n=3) (139) (8.3)| (441) (6.8) |( 38) (0.7) {(17.5) (0.7) (10) (0.5)
CER 764 58.6 780 15.8 | 218 2.2 6.3 0.3 115 74.4
(n=3) (37) (2.9)] (234) (3.2)|( 75) (0.6) | (2.0) (0.1) (10) (1.5)
CET 602 38.8 405 9.8 25.4 0.83 0.25 0.02 77.2 49.4
(n=3) (92) (4.7)] (63.3) " (4.1)| ( 9.1) (0.27) | (0.03) (0.01) (8.2) (2.7)
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(Table 14),

CTZ, CEZ X0 CER %, 1 FEhI 72.7%, 80.3
% BIVT4.4% &, {hORBREY L B3 HBORIR
wkEMNIL, CET 1349.4% & HEBMERTH - T,

(4) BEERA

e EEE 74w CTZ % 500 mg, 1[EHEL,
24 B ToRFHEE R RIS Lic (Table 15), 24
FIDMRENRERIL, F1586.6 % & EREWIT BT 5 HLE
b HEREIND LX) BRCRBLS B, =0
Cephalosporin Dt b AEPIC 31T 5 ZEMED FEZR X
Nice FRBEHEDRK 75.8 %13, HE% KM EC
DR SEINER, CTZ OHEHISHAETH D = &2
Bdbhic,

FIORAPIEBET 1B TORIEY 2,390 pg/ml

ERBEL, DBREBEIET T 523~ 6 RRIC L F
¥ 244 pg/ml (80~440 pg/ml) &, CTZ ORESHE
T L CEMBECHEIh S & LD bR,
(6) RPENHE

EREI 20 mg/kg, kX OEEZ I 500 me Hik
%, Rt I h GBS CTZ THHHhE Sh
BRRTHD, Fig. TRZE R LicHkcx» TLCT
EBIL, bioautography < CTZ fEZ & Rf [H4 Hik
Lico EA LK Fig 7 oBHERTIX, EHHDORFBIE
HHEIr CTZ BRorhe L {—HK Lk, ¥ctind
BRI RUT 5 BEIBRLAFEREY R LI, T
SO R HEE I M HEEEYE L CTZ TH 52
EDFEFE I T,

3)  fEHRHkit

Table 15 Urinary excretion of CTZ after intramuscular administration

in healthy volunteers

Volunteer 0~1 hr. 1~2 hr. 2~ 3 hr. 3~6 hr. 6 ~24 hr. Total
No. | Weight | xg/ml % | ng/ml % | pug/ml % |mg/ml % | ug/ml % | mg %
A 75 kg 887 24.0 887 26.2 730 17.71395 20.0 [11.7 3.86(459 91.8
B 69 1150 39.8 897 31.6 540 13.8|144 7.34| 3.40 0.86 (467 93.4
C 60 1440 41.4 835 25.0 690 12.31185 5.00f 2.74 1.06|424 84.8
D 60 8000 38.4 | 4630 33.4 | 1380 8.01(440 7.66| 4.30 0.82 441 88.3
E 56 1370 29.0 | 1170 30.0 780 12.3]358 17.2 3.00 0.83 447 89.3
F 55 1710 30.4 960 27.2 290 12.41 80.0 7.64| 2.50 0.91]393 78.6
G 69 2170 41.6 670 24.6 305 11.7 {105 1.551 1.48 0.29]399 79.7
Mean- 2390 34.9 | 1440 28.3 674 12.6(244 9.48 | 4.16 1.231433 86.6
+S.E. 948 2.7 535 1.3 139 1.1} 56.5 2.50] 1.29 0.44) 10.8 2.17

Fig. 7 Bioautograms of urine of rats, dogs, monkeys (20 mg/kg) and

healthy volunteers (500 mg) after i. m. injection of CTZ

Front
Origin
Standard 0-6hrs. 0-6hrs. 0-6hrs. 0-6hrs.
Urine Urine Urine Urine
Rats Dogs Monkeys  Human volunteers
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Table 16 Biliary excretion of CTZ and other cephalosporins after
intramuscular administration in rats

0~ 3 hr. 3~6 hr. 6 ~24 hr. Total
Antibiotic
ug/ml % ug/ml % ug/ml % mg %
CTZ 67.4 4.3 1.6 0.08 . _ 0.194 4.4
(n=10) (10.2) (0.6) (0.4) (0.02) (0.029) (0.6)
CEZ 141 9.4 12.3 0.5 0.05 0.01 0.430 9.9
(n=10) (17.1) (1.3) (1.3) (0.05) (0.02) (0.00) (0.06) (1.3)
CER 6.0 0.37 1.23 0.05 0.05 0.01 0.017 0.44
(n=10) (0.72) (0.05) (0.14) (0.01) (0.02) (0.00) (0.002) (0.06) -
CET 12.0 0.90 0.05 0.0 0.05 0.01 0.041 0.91
(n=10) (1.8) (0.14) (0.02) (0.00) (0.02) (0.00) (0.007) (0.14)
CEP 22.9 1.59 0.26 0.01 0.10 0.02 0.060 1.62
(n=6) (1.3) (0.13) (0.07) (0.00) (0.00) (0.00) (0.005) (0.13)
CEC <0.6 <0.04 <0.6 <0.12 <0.60 <0.05 <0.010 <0.22
(n=16) (0.00) (0.00) (0.00) (0.01) (0.00) (0.00) (0.001) (0.01)
( )==%S.E.
Table 17 Tissue distribution of CTZ and other cephalosporins after
intramuscular administration in rats
. . | Time Tissue levels . ug/g Serum .
Antibiotic . . .
(min.) | Liver Kidneys Lungs Heart Spleen | #g/ml
15 9.2 71.3 8.7 5.1 2.3 33.1
CTZ 30 9.8 48.0 6.4 4.8 1.9 29.0
(n=6) 60 4.8 22.8 3.5 2.2 0.6 13.5
90 1.4 6.9 0.9 0.5 — 3.8
15 11.0 53.4 13.2 8.3 3.2 63.8
CEZ 30 16.3 45.4 10.9 5.8 2.7 50.0
(n=9) 60 9.5 33.4 6.6 4.7 1.8 30.8
90 5.0 13.6 3.5 2.1 1.0 12.5
30 8.6 70.3 6. . . 19.
CER 0 8 3.0 2.1 9.6
( 9) 60 6.8 27.9 3.3 1.4 1.1 7.8
n:
90 4.9 8.7 1.3 0.7 1.0 2.7
30 2.4 8.5 0.6 0. — .
CET 3 5.5
60 0.4 1.6 0.1 — - 1.4
(n=9)
90 — — — — — 0.3
30 1.1 8.1 0.9 0. 0. .
CEP 3 ‘ 5 2 6.3
60 0.6 3.0 0.2 0.04 — 1.2
(n=6)
90 - - - — - -
CEC 30 3.6 15.2 2. 2.0 0.4 19.3
60 2.5 3.6 0.9 0.3 - 6.3
(n=6) 9% _ _

(=) : not detected
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SD %5 v bic CTZ % 20 mg/kg kL, 24 K
F COEH RO A ti> Cephalosporin #F & Mk
L7 (Table 16), '

CTZ oft®RiIzF#H4.4% T, CEZ ©9.9% Tk
B2 LERTIEH 5 Moo Cephalosporin ¥ (CER,
CET, CEP % X0t CEC) 0 <0.22~1.62 % I H#k3
5 ERRMEHRBITERR V.

4) HABASR

SD %55 bz CTZ % 20 mg/kg HHEL, MKk
HoEEXHIE L7 (Table 17), = DREETHRITL
T T RCOMBICIEELRRD SN, REEE (15~30 4
8) &% (71.3 pg/g), ¥ (9.8 pg/g), fii (8.7 pg/g),
L (5.1 pg/8), B (2.3 pg/8) DIEE -T2,

CTZ o#i#AgEs CEZ LRigT5E, 51415
~305 DEFEER R ThOT X TOMBPIRET,
CEZ X vf&Ehrotze LA L, CTZ 11 CET, CEP %
Tt CEC X b3 3XTo ik T HWEEY R
L7,

5) 5 v b pouch RHKAFEE

EEAOIEC R LicHkic X b, EEJE pouch %
i L7 SD %5 v iz CTZ 310t CEZ #Fh*?
Hh 20 mg/kg HEL, pouch HDRMIEFDOMEEY H
B L7 (Fig. 8-a), b)), Pouch {ER#6 HIsXV'7
HE<T, CTZ xvt CEZ 0 ikbEEmIEiy,
HEOZRBZ X » THTHIETT5, LaxL, WTh
DEMEENTH CTZ oREHEHEEL, CEZ 0o
G EHBELTRREMETH -

= =3

AT BT HREREREN D, FEREEMEECT 5
HiEMicoWT, CTZ & CEZ L ORICIZEE S hIcilE
BEDLRIch ot, CTZ 13 CEZ LK, 75 LMk
BEHE O, BEEELTED REEEO & E
coli, Pr. mirabilis, Kl. pneumoniae =X} UEEEID
Cephalosporin FHRED 5> LELIFE A V. Fio
Cephalosporin FHICiHEE & R/ IR TV5 77 L&
WREE D 5%, Pr.rettgeri, Pr.inconstans, Citroba-
cter 33X 0% Ent. aerogenes 71t XY, BEEEECEK
WT CTZ 310 CEZ wihEEE i Th U EnER
HE RTERERE -

CTZ t CEZ oL iAM /Ry, MEEAL O
A ED bR, CTZ 0MiEES L DFEARIL CEZ
EHELTEhERESHEELLV. LMALERCL S
BEERL ) OEEYEOREHEENL, CTZ 0BAEA
OiEEY CEZ X v dhicVEERTHBZ LMHEEZH
5%, TAEMEOEEMEOEERNECK IETHEC
DWTE, BEETELOBBRNLINTEIM, &L
AERBARIL IR Tuhin, - T in vitro HEFER:
RELIL, EAE OFBATEEN RIS WS ORI
R OO EAE O LBRREINL, MEEAEEOHKR
R IIFTHEORACH BRBEEZ bRy,

DERCT v bERAVWERCRSWT, CTZ BN
B2 CEZ kb 3 5 ERCE - LAEE XA
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Fig. 8 Exudate levels of CTZ and CEZ after intramuscular administration

in rats with granuloma pouch
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IN VITRO AND IN VIVO EVALUATION OF CEFTEZOLE,
A NEW CEPHALOSPORIN C DERIVATIVE

MINORU NISHIDA, TAKEO MURAKAWA, TOSHIAKI KAMIMURA,
NAOHIKO OKADA, HIROSHI SAKAMOTO, SHIGEMI FUKADA,
SHOJI NAKAMOTO, YOSHIKO YOKOTA and KAZUYO MIKI

Research Laboratories, Fujisawa Pharmaceutical Co., Ltd. Osaka, Japan

Ceftezole (CTZ), a new cephalosporin C derivative, is a broad-spectrum bactericidal antibiotic. It has almost
indentical antimicrobial activity against pathogenic organisms isolated from patients with that of cefazolin (CEZ)
which s similar in chemical structure. The therapeutic effect of CTZ on experimental infections in mice was
similar to that of CEZ and was superior to cephalothin (CET). The binding of CTZ to serum proteins was some-
what lower than that of CEZ. It is apparent from other bacteriological studies that CTZ and CEZ do not differ
significantly in antibacterial properties. The serum levels of CTZ in the test animals and volunteers were
determined after i.m. injection of 20 mg/kg and after a single dose of 500 mg, respectively. The serum levels of
CTZ in volunteers peaked at 24.9 ug/ml 15 min after injection and remained effective (about 2.6 ug/ml) at 4
hours. The serum half-life under the same conditions was 56 min, i.e., about one half that of CEZ. The 24 hr.
urinary recovery rate was 86.6%. Most of the administered CTZ was excreted unchanged mainly through the
urinary tract. The biliary excretion rate in SD strain rats after i.m. injection of 20 mg/kg was about 4.4%. As
compared with commercially available cephalosporins, CTZ was second only to CEZ in biliary excretion rate.
Various tissue levels of CTZ in animals were higher than CET, but with the exception of renal levels in the early
stage after administration, were lower than CEZ.



