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Abstract—LB10522 is a new parenteral broad spectrum cephalosporin with a catechol moiety at C-7 po-
sition of P-lactam ring. This compound can utilize tonB-dependent iron transport system in addition to
porin proteins to enter bacterial periplasmic space and access to penicillin-binding proteins (PBPs)
which are the lethal targets of B-lactam antibiotics. The chelating activity of LB10522 to metal iron was
measured by spectrophotometrically scanning the absorbance from 200 to 900 nm. When FeCl; was
added, optical density was increased between 450 and 800 nm. LB10522 was more active against gram-
negative strains in iron-depleted media than in iron-replete media. This is due to the increased ex-
pression of iron-transport channels in iron-depleted condition. LB10522 showed a similar activity
against E. coli DC2 (permeability mutant) and E. coli DCO (wild type strain) in both iron-depleted and
iron-replete media, indicating a minimal permeability barrier for LB10522 uptake. LB10522 had high af-
finities to PBP 3 and PBP 1A, 1B of E. coli. By blocking these proteins, LB10522 caused inhibition of cell
division and the eventual death of cells. This result was correlated well with the morphological
changes in E. coli exposed to LB10522. Although the in vitro MIC of LB10522 against P. aeruginosa 1912E
mutant (fonB) was 8-times higher than that of the P. aeruginosa 1912E parent strain, LB10522 showed a
similar in vivo protection efficacy against both strains in the mouse systemic infection model. This
result suggested that fonB mutant, which requires a high level of iron for normal growth, might have a
difficulty in surviving in their host with an iron-limited environment,
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Fig. 1— Chemical structure of LB10522.
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Table I — Comparative in vitro activity of LB10522 against standard strains

MIC(pg/ml)

Strains LB10522 Cefpirome  Cefazidime Cefotaxine Ceftriaxone
S. aureus 6538 p 0.5 1 16 4 8
S. aureus giorgio 0.5 0.25 4 1 2
S. aureus T 4 2 32 8 32
S. aureus 241 64 64 7128 2128 2128
S. epidermidis 887E 64 64 2128 2128 128
E. faecalis 29212 A 4 32 128 >128 >128
E. coli 10536  <0.008 0.031 0.13 0.031 0.031
E. coli 3190Y 0.063 0.016 0.063 <0.008 0.016
E. coli 851 E 0.031 0.016 0.063 0.031 0.031
E. coli TEM1 1193 E 0.031 0.063 0.25 0.063 0.063
E. coli TEM3 3455E 0.13 2 8 4 8
E. coli TEMS5 3739E 0.5 05 8 0.5 1
E. coli TEM7 3457E 0.13 4 16 0.13 0.25
E. coli TEM9 2639 E 2 8 7128 2 4
P. aeruginosa 1912E 0.5 4 1 32 128
P. aeruginosa 10145 0.25 4 2 32 16
P. aeruginosa 6065 Y 1 32 16 32 64
A. calcoaceticus 15473 A 1 2 2 64 16
C. diversus 2046 E 0.13 1 0.5 8 64
E. cloacae IND+VE 114 E 4 2 128 32 128
E. cloacae P99 32 4 64 64 64
K. aerogenes SHV 11976 E 0.13 0.25 0.25 0.063 0.13
K. aerogenes K1+ 1082E 0.063 1 0.5 1 8
P. vulgaris 6059 A 0.063 0.063 0.063 0.031 <0.008
S. marcescens 1826 E 0.25 0.063 0.25 1 0.5
S. typhimurium 14028 A 0.016 0.063 0.25 0.25 0.063
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Fig. 2— Chelating acitvity of LB10522 to Fe®".
Curves; A, LB10522 (0.5mM): B, FeCl; (10
mM): C. LB10522 plus FeCl;.

Table Il — Iron effects on antibacterial activities of LB10522 and cefpirome

MIC(pg/ml)
Strains LB10522 LB10522 Cefpirome Cefpirome
+ Dipyridyl® +FeCly + Dipyridyl +FeCl;

S. aureus 6538 p 0.5 0.5 1 2

S. aureus giorgio 0.5 0.25 0.5 0.5

S. aureus 77 2 1 1 2

S. aureus 241 16 64 64 64

S. epidermidis 887E 16 64 64 64

E. faecalis 29212 A 8 8 16 32

E. coli 10536 0.016 0.13 0.031 0.031
E. coli 3190Y 0.063 0.13 0.031 0.031
E. coli 851 E 0.063 0.13 0.031 0.031
E. coli TEM3 3455 E 0.25 2 2 2

E. coli TEM5 3739 E 0.5 2 0.5 0.5
E. coli TEM9 2639 E 0.5 0.5 4 4

P. aeruginosa 1912E 1 64 8 8

P. aeruginosa 10145 1 64 8 8

P. aeruginosa 6065Y 2 64 32 32

A. calcoaceticus 15473 A 1 64 4 4

C. diversus 2046 E 0.5 32 1 1

E. cloacae IND+VE 1194 E 4 64 1 1

E. cloacae P99 16 64 2 2

K. aerogenes SHV-1 1976 E 0.5 1 0.5 0.5
K. aerogenes Ki+ 1082 E 0.5 32 2 2

P. vulgaris 6059 A 0.25 0.5 0.13 0.013
S. marcescens 1826 E 0.5 1 0.13 0.013
S. typhimurium 14028 A 0.063 0.25 0.13 0.013

*a, o’-Dipyridyl, 200 uM
®FeCls, 100 uM
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Fig. 3— Competition of LB10522 and cefpirome for (*H}-
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3190Y. Lane A, control (no antibiotic): lane B
to E, LB10522 at concentrations of 0.01, 0.1, 1,
and 10 pg/ml, respectively: lane F to L cef-
pirome at concentrations of 0.01, 0.1, 1 and 10
ug/ml, respectively.

Table II— In vitro activities of LB10522 and cefuroxime against wild-type and permeability mutant strains under

ion-depleted and iron-replete conditions

LB10522 Cefuroxime
Strai L.
ramns Characteristic iron—-depleted iron-replete iron-depleted iron-replete
E. coli DCO Wild type 0.008* 0.25 4 4
E. coli DC2 PM® <0.008 0.25 0.13 0.13

*MIC (pg/ml)
" PM, permeability mutant.
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Fig. 4 — Morphological changes of E. coli 3190Y, P. aeruginosa 1912E, and S. aureus giorgio grown in Mueller-Hinton
broth containing LB10522 for 3h at 37°C. Lanes : A through D, E. coli 3190Y: A, no addition: B, 0.016 pg/m!
(1/4xXMIC): C, 0.063 pg/mI(1xMIC): D, 0.25 ug/ml(4xMIC): E through H. P. areruginosa 1912E: E. no ad-
dition: F. 0.13 bg/ml(1/4XMIC): G. 0.5 ug/mi(1xMIC): H. 2 pg/mi(4xMIC): I throught L. S. aureus giorgio:
L. ino addition: J. 0.13 ug/mi(1/4x MIC): K. 0.5 ug/mI(1xMIC): L, 2 pg/ml(4x MIC). Magnification, x 1,000.
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Table IV — Protective effects of LB1022 against systemic infection in mice

Microorganism Compounds MIC Challege EDs(mg/kg)
(pg/mi) (cells/mouse) (95% confidence limit)

P. aeruginosa 1912E (Wild type) LB10522 0.5 2x10° 2.69(0.86~ 5.94)
Cefpirome 2 10.9 (6.48~17.00)
Ceftazidime 1 8.42(2.28~21.00)

P. aeruginosa 1912E (tonB mutant) LB10522 4 2x10° 6.16(2.88~13.60)
Cefpirome 2 13.5(___ %
Ceftazidime 1 13.0C_ "

* Confidence limits could not be calculated.
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