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KBRIEF v v AR TIEREW pH 7.6 IZHIEL7: D%
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Fig.1 Relative rates of hydrolysis of Ceftizo-
xime(CZX) and other cephalosporins by
the types Ia and Ic B-lactamascs
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Fig.2 Relative rates of hydrolysis of Ceftizo-
xime( CZX) and other cephalosporins
by the types II, III (TEM), IV and
V (Oxacillin hydrolyzing) B-lactamases
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B-lactamase (Z & Hod TRET, MADREZITINT
LREFETARETHAS,

ZDEVWEVT Fig. 4 (TR$E 3D, B-lactamase
EE*¥XETH R-plasmid # 4 »7: KBRTLADDL
hb. ZOERBRTIISIMHEN R~ 72 R (bla) plasmid
A E.coli 3L 0* Klebsiella ©» ABPC Btk



40 CHEMOTHE

RAPY SEPT. 1980

Fig.3 Cumulative sensitivities of 50 clinical isolates of Profeus
vulgaris to Ceftizoxime(CZX) and other newly developed

cephalosporins
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Fig.4 Shift of sensitivity distributions of 53
subclones of E.coli CSH2 carrying
various R(bla) plasmids to Ceftizoxime
(CZX) and newly developed cephalos-
porins
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Fig.5 Cumulative sensitivities of 19 clinical
isolates of E.cloacae resistant to
Cefoxitin against CZX and other newly

developed cephalosporins
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Fig.6 Change of cumulative sensitivities of 19
clinical isolates of E.cloacae by the
addition of one fifth MIC of 8-lactama-
se-inactivator against Cefoxitin
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3. CZX B JU#H L { MR X7 cephalosporin ¥
N B-lactamase (T4 5 WABLNE

CZX 3 LU XD # Rl B-lactamase (Zi4 5B
12, PCase {Zx¢ LTt ABPC, CEP ase {2t L Tid
CER #KWIZUrcL 2DARHKAD Ki ftinh R & h
teo 7-2(2) 5K, Trebb CZX L CTX i34~ T
DB PCase (T LIV Ki fll, T7chbEWBE
RRLIOIIML, CFX, CMZ L UF 6059-S (32
NHODOBEXIIN LU TRIOENRN LD E b s
(Table 1),

L iz CZX £ CTX »% R(TEM) & B-lactamase
I UBMMA 2 bDTEY (K H2SE) D i3E
Bzt 5. 2¥0Z h b 0 EHT KER D iRt
ABPC ittt plasmid (2 L ABRIZRELIIH D Tl L,
13EAERBRIENE WO BETH D, ZOMFKESN

100
s
7N T G R-plasmid £5812% - T E. coli &
DB FILLILVEEBETHA . W oiTH, Z
NN B-lactamase (2L Tt CFX, CMZ, 6059-S
] DT Ki VNS 1 h (RMENE 7255,
2 Zhi2idizzhh R-plasmid DERICE 0 AT S
; 0 HEEED B X DB OMEFITIT
g Ki ffir MIC finy#a8id P. vulgaris DRI K
s BTLBEDLND, DENDINOENES il B-lact-
E amase (CRAMENEL (Ki HNHE) CZX (2575
& HBWHBEHERL, KEHNEVCEE BV K E)
# 4> CFX ® CMZ (27 AMHEBERE @<, MO
Btz KT CTX ® 6059-S (Tatd 2 BZHImAE
500 00 20 400 800 1,600 me/mi DHREICAIET S,
mie Bz CZX sk CEP (3 E.cloacae DE
Table 1 Affinities of Ceftizoxime(CZX) and other newly developed
cephalosporins to various types of B-lactamase
Enzymes Specific| Km* Ki in mM
Type Source activity | (mM)|  czx ' CTX | CFX cMZ | 6059-S
Ia | E.cloacae Nek 39 21. 4] 323 0. 26 0. 012‘ 0. 002 0. 004’ 0.012
Ic | P.vulgaris 33 4.1/ 111| 3,300 |1,960 5.4 12.0 65.7
II | P.mirabilis JY 10 158.1| 148 | 11,200 N.D.** | 6,230 2,960 503
III | E.coli CSH2(pRK1) | 1,200 54 | 15,500 |23,300 3,160 960 158
IV | Klebsiella sp. 42 84.7, 61 | 10,100 N.D. 5,100 1,200 | 36.3
V | E.coli CSH2(RE45) | 407 35| 120 5 | 101 | s | 5.4

* Km indicates for Ampicillin to the types II, III, IV and V B-lactamases, and for
Cephaloridine to the types Ia and Ic B-lactamases.

** N.D.: Not done
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KRETRHHH, L<MaTH CFX, CMZ %IV
6059- S 1T LTIt 2 ~10f5 Dt LB L LN,

le B-lactamase [CREALON S LESRFHND
EV KA B-lactamase BT L DRVAMDE RS
Db, EFOFELWIZLIRDMALLV. UL LEHILI
ICHRBL - RBMBRICELE TS B-lactamase & K
BAILEAESE DN ERRY 12, K{HATES
bDLELILNS, B-lactam HFAEMRITHT S 27 &
R OmMEIL, B-lactamase LT, ERRNOEIL

(murein transpeptidase DF{L) 6 L U HBUERLED
BEFOLL-THRIBAZLEBALN TS, LL

% 2 EDOBBIZH T HT Pseudomonas aeruginosa \Z3s "
WTABEREETIC L S BHEESR AGhT WA T

T, HEAMKIINT AREIZTEALLLNL, &
LIZZNHDOWITEEHNSEIRAE LB % 21 <
WHnLERBbh3., ThidaRfttL DBRNRHEY
ICHL DD TH B, bHAA B-lactamase (T

HROBMEITHRT ZRELOBER, ThTIsm

KARIC LB bDITEANILI AHITE. L LR
B RS NINTNITMARIMEIC X SRHEL WD T
ERERLAITNILIEH T8,

L mR2n-tEMA CEP, CZX 37D ﬂ-lu:t-
amase (AT ARMARIMENEEIND KA T, MR
b120 B-lactamase FeMITNT HWNIL IEMRE TS
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STABILITY AND AFFINITY OF CEFTIZOXIME(CZX)
AGAINST VARIOUS TYPES OF §-LACTAMASES

TAKESHI YOKOTA and EIKO AzUMA
Department of Bacteriology, School of Medicine, Juntendo University

The stability of‘ceftizox‘ime(C'ZX) against types la, Ic, II, III(TEM), IV and V (oxacillin-hydrolyzing)
B-lactamases was compared with those of other new cephalosporing as the relative Vmax values measured
by the nigg:roiodometric method.

CZX was found to be nonhydrolyzable by the all types of S-lactamase except the type V that destroys the
drug slightly. Furthermore, interrelationships were investigated between the MICs of CZX and other cephalo-
sporins to B-lactamases-producing bacteria and the affinities of the drugs to the enzyme that were determined
as the Ki values by modified acidometric method, since gram-negative bacteria producing S-lactamases as an
epienzyme seemed to become resistant not only due to the hydrolysis of drugs but also debending upon
unknown barriers directed by B-lactamases which does hot destroy }S—léctams but binds them and "prevents
passing through the periplasmic space to the sensitive site. It was revealed that CZX is not only stable but
also possesses a large Ki value to the type III(TEM) B-lactamase, suggesting that the drug is indifferent
from a majority of R(bla) plasmids coding the production of such kind of @-lactamase. In fact, the transfer
of 51 different R(bla) plasmids to Escherichia coli CSH2 resulted in no change of .the drug-susceptibilities
from the plasmid—free parent strain. Whereas, the MICs of 6059-S and cefoxitin, which possess 100-fold and
5-fold higher affinities to the TEM-type S-lactamase, elevated to 10-and 4-fold, respectively, by the plasmid
transfer, even tﬁot_lgh they are not hydrolyzed at all.



