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Abstract—The in witro antibacterial activities of LB10522, a new catechol-substituted cephalosporin,
were compared with those of cefpirome, ceftazidime, ceftriaxone, and cefoperazone against clinical iso~
lates and laboratory standard anaerobes. LB10522 had broad spectrum antibacterial activities against
both gram-positive and gram-negative microorganisms. It was most active against gram-positve bac-
teria among the reference cephalosporins tested. Against gramnegative strains such as the family En-
terobacteriaceae, LB10522 showed an activity comparable to that of cefpirome. But LB10522 was more po-
tent than ceftazidime, ceftriaxone and cefoperazone. In particular, Pseudomonas aeruginosa was highly
susceptible to LB10522, which was 32-fold and 64-fold more active than ceftazidime and cefpirome,
respectively. Against anaerobic strains, the activity of LB10522 was simillar to those of reference com-
pounds. LB10522 exhibited potent therapeutic activities against experimental local infections in mice.
The therapeutic effect of LB10522 against urinary tract infection (UTI) caused by P. aeruginosa 1912E in
mice was superior to that of cefpirome. Against experimental respiratory tract infection (RTI) caused
by K. preumoniae DT-S in mice, LB10522 was as effective as cefpirome. The in vivo efficacy of LB10522
was correlated well with its in vitro activity.

Keywords [ ] Cephalosporin, Clinical isolates, Anaerobes, RTI (Respiratoty Tract Infection), UTI (Urinary
Tract Infection), LB10522.
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Fig. 1 — Chemical structure of LB10522.

ftazidime, ceftraixone, cefoperazone} vl 2% 3}
Az, E AYEENAY S5V AE 2 27g o
g g EFE f2FAQ cefpirome™ v 23S

B

NEBFE - In vitro 378 34 3 T
519929 ~19943 59 Fule] FFE AN B
2R A4 2 34 & ARsen, #U1d o
% American Type Culture Collection (ATCC)
AN Y3 HEFE HATTE AL AT
43 Glaxor2 HH Yt

Aj2f 3! 17| - Mueller-Hinton agar ¥ broth.
Tryptic soy agar. Wilkins-Chalgren medium &
DifcorloliA] #dsted ARR-3tATH MIC 48 2571
71¥ DynatechAl2] MIC-2000 plus& AH&8t5T, &
F494x Tkemoto Rikarle]l A& AMEStH o,
A7) = Lablinert, ¥1%71% NapcoAtl, clean
bencht BakerA}, anaerobic chambere Sheldon A}
o] A& AHE ST

T - A E 75 WS oiF-E Mueller-
Hinton #jA|Z o] &3l ou}, Streptococcus pneu -
monige?] wjFrlolE 5%9 defibrinated horse
bloodE #7}3 Mueller-Hinton #lZ| & ARE-EIHR L
o #7714 #FE2 Wilkins—Chalgren ®# & o]
akod v Fatsdet.

HSAIY - dNEA H2EEAHAFE(Min-
imal Inhibitory Concentration, MIC)+= NCCLS
(National Committe for Clinical Laboratory Stan-
dards)?] Wgel)® Fala] Mo w AT
HuFE 128 pg/mlojA 28 AAEx 0.008 ug/m!
742 28] At s1Md AL o] g wiAell MIC-

2000 plus multipin inoculators |3t 10°CFU
o] & HESRL, 35°CoA 18A7F viYE ¥ 79
A4e BAY e FLFEE MICE A8
MICs3 MICy2 AT 5 Zh2} 50% <+ 90%9) 30

G #5944 A R rE ARHUT,

Ar1Adtel Aoz 4719 Wylo g A¥E A8t
5%2] H,¢t CO,, 90%92] N7t ¢ 9+ anaerobic
chamberoll A 48217k sj¥3t 3 MICE 245t

S87) 249 - A% 19~21g9) 3 ICR JAE
B2 (Tkemoto Rika, Tokyo, Japan) ¢tell
YW1 1kg/em®e] ¢H3tol] 308 B¢ 10 mis) K. pn-
eumoniae DT-S T4E (2x10° CFU/mI) aerosol®
573t 2RI A 18A7F Foll LB10522 %5 cef-
pirome ¢k & 0.2mi¥ (40 mg/ml) A5} 3
o} ofd Fo] A} ol E Tl 4, 8, 24X F
o Zt7} sulE]e] AFHEZRE HE HE3d 2 & £
Hta AAEe2 M F g MHAS A =28t
At 35°CelA] 1827 et & AA AlTTE Aol
o]Z2RE Hg AT (viable cells/lung)E &3
o},

EAA" - AF 19~21 g9 YA ICR BAE 49
Aol 2472t HFAlA AMSEISTE Tryptic soy agar
wjx] o)A} 18212k ¥jQFSt P. aeruginosa 1912ES Ae] 2]
Aol EAA 2x10°CFU/miz 8% e vl
T8 FOA THE 26 AlolA] A} vlEE 01831 0.05
mle] FAS AF e o 22 FUZ F Folo] F8) o
7| FEF FEARE FUAY. 79AZ v 4213 Fell
7} 159 69181 AF Q] Fxe Fds HiE
FAYERaL, oFf Fo] F 24A12b0] A TR A S HE
sle) 2218 st BN Qg5 = g
thg, MHAMA| o 83t 35°CellA 18A17F vt
F A AETE Ao ol28E AFxAY NaT
(viable cells/kidney)& AH&3}3ith.

s

lAHee| @E0)| Cigt LB105229] #7¥ - U ¢
AR g g LB105229) 3732 cefpirome.
ceftazidime, ceftriaxone, cefoperazone 5-& th32F
52 5o g 2y LB10522% 2¥ 94T &4
7 250 gt FHAS g e 7Hx sler #F
=2l (Table I). LB10522% 2&ekd ol tisA] Al
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Table I— Antibacterial activities of LB10522 and other cephalosporins against various clinical isolates

(No Sgaslg*sain@ Antimicrobial MIC(pg/mi)
: Agents Range 50% 90%
MSSA LB10522 0.13~2 0.25 0.5
3D Cefpirome 0.25~16 2 2
Ceftazidme 4~128 4 8
Ceftriaxone 1~32 4 8
Cefoperazone 2~16 16 16
MRSA LB10522 0.25~>128 . 64 7128
<407 Cefpirome 1~)128 128 128
Ceftazidme 4~>128 2128 128
Ceftriaxone 2~)128 >128 128
Cefoperazone 4~7128 2128 7128
MSSE LB10522 0.063~1 0.5 0.5
27 Cefpirome 0.13~4 2 2
Ceftazidme 1~32 16 16
Ceftriaxone 0.5~16 4 8
Cefoperazone 1~32 8 8
MRSE LB10522 0.13~)128 4 128
45> Cefpirome 0.5~>128 4 128
Ceftazidme 8~>128 32 128
Ceftriaxone 4~>128 32 128
Cefoperazone 4~)128 16 128
Streptococcus LB10522 <0.008~ 128 0.016 2
pneumoniae Cefpirome <0.008~)128 0.063 2
<26> Ceftazidme 0.031~>128 0.5 16
Ceftriaxone <0.031~>128 0.063 1
Cefoperazone 0.031~>128 0.5 32
Streptococcus LB10522 0.25~8 1 8
pyogenes Cefpirome 0.13~16 0.5 16
<13> Ceftazidme 0.25~128 4 128
Ceftriaxone 0.13~64 4 64
Cefoperazone 2~128 32 128
Enterococcus LB10522 0.13~>128 8 128
species Cefpirome 0.13~>128 32 )128
<78> Ceftazidme 0.063~)128 2128 2128
Ceftaxone 0.063~)128 128 128
Cefoperazone 0.5~>128 64 128
Escherichia L.B10522 0.063~8 0.13 0.25
coli Cefpirome 0.016~16 0.063 0.25
<102> Ceftazidme 0.016~32 0.25 0.5
Ceftriaxone <0.008~128 0.063 0.13
Cefoperazone 0.063~128 2 32
Citrobacter LB10522 0.13~32 4 16
freundii Cefpirome 0.031~16 2 8
<23> Ceftazidme 0.063~>128 16 2128
Ceftriaxone 0.016~>128 32 128
Cefoperazone 0.25~)128 7128 2128
Klebsiella LB10522 0.13~16 0.5 4
pneumonine Cefpirome 0.031~128 0.25 32
<43> Ceftazidme 0.063~>128 1 32
Ceftriazidme 0.016~>128 0.13 128
Cefoperazone 0.25~>128 16 128
Enterobacter LB10522 0.13~16 05 8
species Cefpirome 0.031~8 0.13 4
<66> Ceftazidme 0.063~128 0.5 32
Ceftrixone 0.008~64 0.25 32
Cefoperazone 0.25~)128 2 128
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Table 1— Continued

Strains Antimicrobial MIC(ug/mi)

{No. of strains) Agents Range 50% 90%
Proteus LB10522 0.063~0.25 0.13 0.13
mirabilis Cefpirome 0.063~0.25 013 0.13

<7> Ceftazidme 0.031~0.13 0.063 0.063
Ceftriaxone <0.008~<0.008 <0.008 <0.008
Cefoperazone 2~8 4 8
Proteus LB10522 0.031~0.5 0.063 0.5
vulgaris Cefpirome 0.031~0.5 0.063 0.25
<6> Ceftazidme 0.016~0.13 0.031 0.13
Ceftriaxone <0.008~0.031 <0.008 0.031
Cefoperazone 1~16 2 8
Serratia LB10522 0.25~4 1 2
marcescens Cefpirome 0.063~8 0.13 1
<55> Ceftazidme 0.063~8 0.5 2
Ceftriaxone 0.13~32 2 16
Cefoperazone 1~>128 16 128
Morganella LB10522 0.25~0.5 0.25 0.5
morganii Cefpirome 0.031~0.25 0.063 0.13
<11> Ceftazidme 0.5~4 1 4
Ceftriaxone 0.031~2 0.063 0.25
Cefoperazone 4~>128 4 128
Pseudomonas LB10522 0.13~16 0.25 1
aeruginosa Cefpirome 2~64 32 64
<42> Ceftazidme 1~64 8 32
Ceftriaxone 8~>128 128 2128
Acinetobacter LB10522 0.5~64 2 8
calcoaceticus Cefpirome 1~64 4 16
<20> Ceftazidme 2~32 4 16
Cettriaxone 8~>128 16 64
Cefoperazone 16~>128 128 2128

3 S3HE F P S FuYs BYow, 53
Methicillin-susceptible Staphylococcus aureus
(MSSA) Methicillin-susceptible Staphylococcus
epidermidis (MSSE)ell t]g LB10522¢] MICqe= =
T 0.5 ug/mizA dizokzut 4~328) ¥ I
€ w.Qu}. Streptococcus pneumoniaecl] A = cef-
pirome¥} H|$:3F 38 W] FRa1, Streptococcus
pyogeneso] Wit FEaE UhE i2AERT 573
t}.  Methicillinresistant Staphylococcus aureus
(MRSA) ¢} Methicillin-resistant Staphylococcus ep -
idermidis (MRSE) 2 Enterococcus spp.dll 48l T
B2 AEY e ofEe dis) WS ztx dth
LB10522% Escherichia coli, Enterobacter spp., Pro-
teus mirabilis, Proteus vulgaris, Morganella morganii
‘&%) Enterobacteriaceae 4 ol i x £ &4
£ HYoH, 0.5 ug/mie] Eo|A o]5 #F 90%9]
A4S AABlch. Citrobacter freundiiol] tls] LB

10522 cefpiromet} 23T o] wokAg
ceftazidime 59 t}2 33HEf vlsjA = 8 A ¢
8 508 2ty YYon, K pneumonige®] 7%
LB105229] MICeq& 4 pg/miIZ A cefpiromes2] o
ZoFEHTE 8~328) ¥& EE& HETE LB
10522+ 53] P. aeruginosa®) o] ol $-5-¢k a+F
BRE A BAS HAFon o]E ¥a uigt
MICee 1 pg/mizA z2FA|¢ cefpiromes cef-
tazidimeol B|3} Z4z} 64uf, 320 Ak 53 g7
£ 7I Ze g Jehdt) 3 LB10522% Acineto-
bacter calcoaceticusol] M T o}2 2 LA BTt S
e g BT

#7214 0| Cfst LB105229| &7y - 1B
10522+ Clostridium perfrigens, Fusobacterium nu-
cleatum, Peptostreptococcus productus, Propionibacter-
ium acnesol] Wi HL FHHS B9, Bac-

teroides fragilis, Bacteroides ovatus, Bacteroides thetaio-
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Table II — In vitro activity of LB10522 against standard anaerobic strains

MIC (ug/ml)
Strains ; ) e .
LB10522 Cefpirome  Ceftazidime Ceftriaxone Cefoperazone
Bacteroides fragilis ATCC 25285 8 32 16 8 128
Bacteroides ovatus ATCC 8483 128 7128 128 64 128
Bacteroides thetaiotaomicron ~ ATCC 28741 64 128 >128 128 128
Bacteroides vulgatus ATCC 29327 16 32 32 16 16
Clostridium difficile ATCC 9689 32 32 128 16 64
Clostridium histolyticum ATCC 19401 8 4 16 1 4
Clostridium perfringens ATCC 13124 0.25 <0.008 0.031 0.016 <0.008
Fusobacterium nucleatum ATCC 25586 0.5 1 2 0.13 8
Peptostreptococcus productus ATCC 35244 0.25 0.016 0.5 0.13 8
Propionibacterium acnes ATCC 11827 0.13 0.016 0.25 0.016 0.13
Table HI— Therapeutic effect of LB10522 on respiratory tract infection by K. pneumoniae DT-S* in mice
Viable cells in lung after drug administration®(longiy CFU/lung)
Ohr 7hr 24 hr
Control 5.2+0.4 7.410.3 - 88105
LB10522° 52+0.5 3.4+0.2 3.5+0.2 0
Cefpirome* 52+0.6 3.7+0.1 3.3+04 0
*In vitro MIC against K. pneumoniae DT-S : LB10522(0.25 ug/mi), Cefpirome (0.031 pg/mi)
®*Data was given as means * standard deviations: —, Not determined.
‘ Drug(8 mg/mouse) was administrated subcutaneously 18 hr after infection.
Table IV— Therapeutic effect of LB10522 on urinary tract infection by P. aeruginosa 1912E° in mice
Dose (mg/kg)® Viable cells in kidney after drug administrtion‘(logiCFU/kiney)
control 27 90(180%
LB10522 6.5+0.04 4.3+0.7 2.3+0.4 1.6x0.6
Cefpirome 6.5+0.04 55+0.5 5.2+0.7 2.4%0.5

*In vitro MIC against P. aeruginosa 1912E : LB10522 (0.5 ug/ml), Cefpirome (2 pg/mi)
®Drug was administrated subcutaneously 4 hr after infection.

‘Data was given as means * standard deviations.
“Dose of cefpirome.

taomicron, Bacteroides vulgatus, Clostridium difficile,
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o st A& 7H A7 Bol X 5ol B oA
S AAAY. P. geruginosad] 213 g =7+ i3
LB10522¢] AR & E FA87] Hetd, o] & 43
4 7444 (ascending route) WHH o= A g2 B
et AP NG E FESRT B T 244
Tl ABFY AP AAsE S B A
(Table IV), LB10522& 9mg/kg?] ¥ =2 Fo%
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752 1% °l&z 7AastgA, cefpirome(9 mg/
kg)& Fog oAM= sl dzF vlE 10%
Prok asdch =3 27 mglkgel HEE FoE
oAM= LB105229] A$ole AFF7F ol 4]
& 10.0008 olgo] A HAAT, cefpirome Fo
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A2 2] 9 10% A=) addch = LB
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