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REBARBRCNT 5 HEO BX¥ABnC, Peni-
cillin (PC) #A4svA7H L LT abh b murein-
transpeptidase I 543 5 A BRI L M BA & B LT
FRARCHT2MBEEOEABLYRILLbIT, &8 8-
lactamase =T 5 REXL X B, BED f-lactam XK
At C s 2 MAEN 2 EROCRFT A L X EHN
ELTRRBREED,

1. # R 5 %
1) PCEEY KT 5% CEPs OffA R
0 H K

Escherichia coli NIHJ JC-2 % 5ml @ L-broth &z
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sp. GN 69, ¥ X ¢ E. coli ML 1410 (RGN 238) % fi\»
oo GN FHELT Stz b DX, THEA: ) g &
FEINIODTH D, PO BV D HIK % %6
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0 CEPs of{#IEH|TH 5 CEX 12, HEHFD CEPs
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Fig. 1 Competition of cephalexin (CEX.) and
cefazolin (CEZ) for penicillin-binding
proteins of Escherichia coli

Fig. 2 Competition of cefadroxil for
penicillin-binding proteins of

BREENHEEANEND TR, 1b, 2RIV 4HTS
Bt EL (Fig. 1 5 X0 2), CEPs& nF| DTl
CFT #* PC & 8 v r B} » L dM-BREL R
Lig.
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Table 1 Iodine equivalents of cephalosporins

Drugs Consumed mole of I,
Mole of hydrolysed cephalosporins
CER 2.8
CEZ 4.9
CTZ 5.1
CEX 3.4
CET 25
Cefadroxil 10.4
CFT 14.6

BT IR -tz (Table 2),

RSB X B Cefadroxil, CFT, CEX ® km i
LB A, Fig 3IiRTZ L {, CER & By Cefa-
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LY FEsh, pHEVEGHERELY RERVOT,
ZOHELMRIL .
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4, ¥R f-lactamase @ specific activity 22
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ERE A, EHIEEOBNRIRO B by EFICER L
7zo Fig. 5 13 # 0 —@¢, Cefadroxil 100 uM i Ia &
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Fig. 3 Acidometric chart for cefadroxil
and cephaloridine
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Table 2 Iodine consumption by oral-derivatives of cephalosporin before hydrolysis

% of iodine adsorbed by drugs in

Adsorbed iodine
Drugs (xmole)/umole Macroiodometry | Microiodometry
drugs Iodine added 80 umoles 0.16 umole
CER 18.19 \ 0.57 30.2
CEX 48.73 \ 1.52 81.0
Cefadroxil 47.50 \ 1.48 79.0
CFT 60.15 ' 1.88 100.0
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Fig. 4 UV-absorption spectrum of crude
B-lactamase (Ia) prepared from
Enterobacter cloacae

ENZYME ALONE

|
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Fig. 5 UV-absorption spectrum of
~efadroxil with the reference
containing f-lactamase
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MrRBIhit, Thikitl, CER (2 ABPC @ 4~70
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DR KERY R LI-DIC, Cefadroxil dFhik 50 ¢
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Fig. 6 Stability of cephalosporin-oral derivatives
against Types I, 111, IV and V S-lactamases
(penicillinase)
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Fig. 7 Stability of cephalosporin-oral derivatives
against the Type I S-lactamase (cephal-
osporinase)

B 15 (EN. CLOACAE NEK39)
3 Ic (P. VULGARAIS GN76)
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VOL. 28 S-2

CHEMOTHERAPY

Table 3 Affinity of cephalosporin-oral derivatives to various S-lactamases

Enzyme Specific* Km values by UV-assay
Type Source SOWVity | CER | CEX | Cefadroxil | CFT**
Ia | Ent. cloacae Nek 39 214 370 476 120 317
Ic | P. vulgaris GN76 5.85 | 400 270 128 67
IIb | P. mirabilis GN79 158. 893 513 118 714
I | E. coli CSH2 (RK1) 996. 660 385 187 250
Il | K. coli ML1410(R14) 177. 83 130 500 133
IVb | Klebsiella GN69 89.7 170 571 1739 247
Va | E. coli ML1410 (RGN238) 40.4 74 200 323 571
Wave length for the UV-assay (nm) 255 263 263 270
OD reduction (300 nmoles hydrolyzed) 0.83 0.63 0.64 0.32
* Unit (60 min.)/mg protein, ** uM.
iR bl fhE, EORROMUECTETT S Lot BRETiot,
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% MIC 5E LD ¥EHFBEEIL f-lactamase DXE L LTI
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YEETHE, BRELEYV DTV HLRTNE, &
SHECE MICREEERZEDD B,
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i B NX <, CER D50 %X\ XS KkEXh
50T, ZDMED p-lactamase EAFILX Cefadroxil i
PbEVREERTE LTS,

R-plasmid %% II 3 X ¢V B PCase Bo -
lactamase &3} LTix, CEX :R%h FH-iZEFEH
kmfi¥ Rl LrL I 35XV B%E 4% PCase
Y p-lactamase &3 LT Cefadroxil X5z h BELD
¢, BRELRSPRGE, ABPC ittt plasmid %
P ORBRES S Z ORI ) BCHENERTC
LhExbh3,
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B-lactam EHIOHFHEML, FAACKTHEROB
BORTRL 77 sBEREC S W TIIAERED R
BB IhsM, Cefadroxil L PCESF v 4710
TABRFEOENL A ZMED, CEX X b EFH\
ER%Zb2X 5 Th s, Hic 1b Ity L CEX X hgks
B E\ = 21X, Cefadroxil DFE 12 b3 &1
W x CEX X hef\WAlfEtE %R LT\ %, PC &4 %
vs27 la, 1b & AR RIC LB murein JEHERS
REEZLRTVAH, MBS IhEZ OB LE
AROBERIZ 1b THh, laiX 1b ARELI L X
ORMBBERTHBH L5, —Z CEPs T 1a &, HIf
fABE murein & RICHE 3 CBFELEGH, 1b K
BBV ERHI L Y BREISRTCHhTW B Z L2
BIh3, BECOWRCLD, Ib¥MlsIxs
lactam FFIOERBEOFET CEBINALEIZ, i
RPEUEBMBROBRBEERAY S TT VW LbHbhT
WA DT, CEX & Cefadroxil DRYBFMER DL
HEREEh 5,

Cefadroxil {X P. vulgaris DT 5 Ic B CES ase
YRE, HEOLEEL . L LIHEE ORI,
Vmax fH THE LIcRR O MR IET TRATE 51T
Tk, BRELRCEAOBRITHT5 km fHic b
EAEERAHZ LR D LS THB, Cefadroxil H
I & p-lactamase ic. 200 uM PI#F &\ 5 B\ km
R &, Tk x Vmax {HAMEL & § f-lactamase
Ex T ARESRMEIEV-E\ W5 2 kizie b, Carbeni-
cillin (CBPC) % Sulbenicillin (SBPC) ¢ F L L 51,
HERKB I Q\WEA T f-lactamase 4 A%
Wi XX, EHOTheR T 54 BMEAE LR
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CEFADROXIL: ITS AFFINITY TO PENICILLIN-BINDING
PROTEINS AND ITS STABILITY TO B-LACTAMASES

TAkEsHI YOKOTA, EIKO AzUMA and REIKO SEKIGUCHI
Department of Bacteriology, Juntendo Uuiversity School of Medicine

Investigations were carried out on the stability and affinity of cefadroxil to various types of f-lacta-

mases and on the binding affinity to penicillin-binding proteins of Escherichia cols.
Cefadroxil was hydrolyzed by the penicillinase-type f-lactamases (Ricamonp classification, II, HI, IV
and V) only at less than 1% of ABPC, indicating that the drug is more stable than CEX.
Furthermore, cefadroxil was hydrolyzed by Ia cephalosporinase-type’ f-lactamase only at less than 4%
of CER. Although the drug was hydrolyzed by the Ic cephalosporinase’ f-lactamase, it was more stable

than CEX.

Cefadroxil was found to demontsrate the most strong affinity to the penicillin-binding protein la of

E. coli first, followed by 1b, 3, 2, and 4 in order.

Cefadroxil is thus more stable than CEX against various types of S-lactamases and more strongly binds
to the penicillin-binding proteins of E. coli, and it may be interesting to pursue further an interrelation-
ship between the above properties and the actual antibacterial activity.



