10

CHEMOTHERAPY AUGUST

1993

PO H VSt 7 2 Lfloracarbef i B4 5 HIH F AT ZE

TRt - AR - AREET
RIRFEFBHAEMFRE"

Loracarbef(LCBF)i3$7 L < BAR S @O HO A W3t 7 = AHITZ OfI$H i cefaclor
(CCLIWCEM L T b, A& IZLCBF Din vitroH & Win vivodL B 71 % CCL, cefprozil
(CFPZ), cefixime(CFIX) & HBURET L= TH S, FNELBERIEITROBEY ThHb,

LCBFIX 7 5 LABMEB L U7 5 ARBE o LIEMOREARY VERL, BRD
B 7 ABMEICHT AHMENIRCCLE F%, CFIXL WERTW, BRMEHOERE
123 LTHCFIX & 45525, CCLE R TH o726 Neisseria gonorrhoeaet”*f L TiZCCL,
CFPZ X WEN7-3LH }) %R L 720 LCBF D Staphylococcus aureus, Escherichia colilZx ¥ %
BEVEMIZICCL, CFPZIZH, R%EH»R 25 570 $7:B-lactamaselZ¥ T 5 TEH I
CCLE WRET, AHOV LoD EEZ LN,

77 AEBREEE TNV T HLCBFDERM R, S. aureus SmithE HBEFEE TNV T
IECFIX X NN TW/zA%, CCL, CFPZ& N4> T\ /2, E.coli C-11, Klebsiella pneumo-
nige 3K-25B&H12xF L TIXCFIX, CCLIZK~N% A DD, CFPZLRIENRRENR TV,
F 72, Streptococcus pnewumoniae TMS 3% B H & L /- MR 83EKSs, E. coli KU-3TD E4TH
PREGEE B TIXCCL L (2 IZRE D GBI R %R Lo LCBFD 7Y AMHPIRE, BKasPIiRE
SHAIXCFPZ & [R%TCCL & ) BIFREMBIREL R L7,
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Loracarbef(LCBF)" 33 L { AR S h7-ROAD A
Wt 7 x LEIT, ZDOMISH IEcefaclor (CCL)VIZHML
LTw5b, bbb IILCBF Din vitroB & Win vivodi
B1ERA 2 CCL, cefprozil(CFPZ)¥, cefixime(CFIX)" &
HBLI-DT, #OBRYHBET S,

I. € B # #H

1. fEHEH%

BRERGOEEKRS L VBREKMEI OIS NIY
T LAGHEB L UBRHEEERA L,

2. fEREH

LCBF (944 ng/mg, WHHIMERE), CCL(956 1g/mg,
EHHRE), CFPZ(875¢g/mg, 7V A ML <4
Y — XHFFEFT), CFIX(867ug/mg, HEIRES)%EH
L7

3. BREHHIE

AL EREZESEEEOMBRBFRE 2B
TMIC (Minimal Inhibitory Concentration & /%% [
ILBE)ERE L. bbb, BRI HEE#IC
12 Ca** 50mg/1 & Mg** 25mg/ | % BEE B (2R L 7=
Mueller-Hinton broth(MHB, Difco) # M L7z, Stre-
ptococcus pneumoniae, Streptococcus pyogenes B & UNStre-

ptococcus agalactiae I\ X L T3 3% & & M & %,
Haemophilus influenzae T i3 Fildes enrichment(Difco) %
LEEEEHICS %BIEML 7z BARMBIZ DWW TIXGAM Y
13v(BK) AV,

HREBOFABIMEE L ERXRFREOBRE
PELT, AEEBEEREKICEE L, 2h%
McFarland #0.5(#10°CFU/mI)IZFE L, 628,
BHEBRAEKTIOEAMLA b0 EERERE L,
RA705 45 —T L= DET 2 VIZ15uF D
B L7 (RAEEE R 10'CFU/ well)o

WEHEEL/Z7L— MI37C16~18BEREE L,
well ADEDEEDHEXHIE L7

Bordetella pertussis 7% & N2 Neisseria gonorrhoeae =2
WTIRRERERARE (B RMUEREFERIERE ) %
B\vr7z, B. pertussis (213, 5% Wi AR 4 5% 1w 7k n o
Bordet- Gengou medium (Difco) %, Neisseria gonor-
thoeae D355 1213, GC medium base (Difco) |2 supple-
ment (cocarboxylase 0.001g, glucose 20g, glutamine
0.5g% KB AKICHEM L TL00mIE T 5)D2% % Nz,
O—V 7 EFEICTHE L.

*T143 WHEBKHERX KFHMS-21-16
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4. RETER DK

Staphylococcus aureus Smith, Escherichia coli C-11,
Klebsiella pneumonige 3K-25% MHBIZT37C CTHE L,
A RBAHI0°CFU/ ml D 3 BB, BEHO
172, 1, 2MIC®Z@mL, FEHRHRMEL 2, 4, 6,
4B HICAERBERE LT,

5. B-lactamaselXT+ A EEM

1) EEEROFR

Fig. 41278 L7-HE ¥k % # 1. £ N Heart Infusion broth
(HIB, Difco)150mliZ37C, 18BEMIEHE L B %
BLOLTEBALLDE, 2ED0OSM) BB ER
(pPH7O)CiB#E L, BERICTHBYBER L. 0
BEW W % 10,000rpm, 3050 L, LiExdbED
BICAALIICH LVHIBICTARL, HMEBEERE L
A

2) BEFREMOBIE (bioassays:)
FRERBICRBEA F50ug/mliln B X 52
Z, 37TCC2HERIRIC£100C 1 P RIZMER | CEBEE
* i1t L, LCBF, CCL, CFPZ, cephaloridine,
ampicillin T3 Bacillus subtilis ATCC6633%, CFIX,
cefuroxime, latamoxef TIXE. coli TMS7437* REH
ETHERT 4 A7 B THRIFEREL L LD,

6. 7 AEBRELIIT B IEBEDE

1) &FREETFIV

77 AIIICR%, M, hE19t1g, 4BM(BEF
v =W XY )N=) %\, S. aureus Smith, S. pneumo-
nige TMS3, E.coli C-11, K. pneumoniae 3K-25 % &
W& LS. preumoniae TMSILASM I BARIBEANS% & 72
% & 9 IZmucin(Difco) #RM L T, BEHBAIZHERL,
IRBRICSEA2EORS Lz, Bg%7EHET
YEIE L, HFKED 5 Van der Waerden method 1= &
DEDsok & L 70

2) REIREET IV

(1) EATHRES

RGBT 20FF R K % 1L D 7 ICRRME~ 7 Z (43885,
Kk&E19+ 1g, 186[T) % pentobarbital (Nembutal ) Ff B
L, ML EE LIRS, TRty -0
H&EH%, E coli KU-3D 3B # 0.05ml (9.5 X
10°CFU/mouse) % B A BEST % B W TR B 8912 BE
BEPUCEEAE L7, SMRBO%/ANEIZ ) » S TELICH
ZEL, INBZICHEBRL, RBICBKLE. EXIE
BERA L Y120, 3HMEOHKS L. EEDE
G L IGRBOTNARBRTHE L. £EH
DPE L, EHORRIXSBEICHBELHEL, RE
HBEEKESERNE 2 LEEMR, FEVFAX
L, ChZzEHE LTI0EERARL, ZhFho

0.1ml% K HNVAF—ctf BE#h (BTBR #y, “<HF) i
arI7—TJHTRIKL, 37C, 18EEHEEL, &£H
BErilE L7,

(2) DeaRgsmg:

ICRRHE~ " X (488, KE19+1g, 1B6IL)IC
cyclophosphamide (Sigma)250mg/ kg % B 44 B §ij (2§
BRES L-bD%, T—7I)VEEL, #ABEH20
u1 (S. pneumoniae TMS3: 4.6 X 10’CFU/mouse) ¥ & &
BRP S/, ERNIEGeRE%ICIE, BHLD1H
1E|, 38/, sH4mEZEOKRS L7, BEHEL/4, 1,
2, 3, SHEBICMAHBEL, REELEBAEKTHR
L, 5% % It # & 10 ¥ ¥ /N Heart Infusion medium
(HIM, Difco)FART, BB LHEL,

7. < AMPIRE B L OBIERAS

REEBRICHVRIEHEO T A %185 E L,
0.5%CMC-Na(sodium carboxymethyl cellulose) ¢Z $%
L 72 LCBF, CCL, CFPZ, CFIX % lmg/mouse
0.5mg/mouseZE %5 L7z 154, 304, 1BEM, 2
BER, 3BFR, 4BFRIRICROL-ORD—E=
(0.6m)x ZFhENT— VL, LD L BOMmME
POERIREL, £/, FBFICRYBLAME L0
IZD2WTE, 2EED0.1MY) » B&EH K (pH7.0) Z I
RFETHAXL, BLSEBEOLEDOBRE % BIE
L7

LCBF {¥Micrococcus luteus PCI 1001%, CCL, CFPZ
13B. subtilis 6633%, CFIXIXE. coli TMS 7437 % BE
W& L, ¥#i2i3 Antibiotic medium 1(Difco) % FH\»
T, BRF 14 A7 EIZTHE L.

I. ¥ B B &

1. iEARY MV

BERGOEHE S 7 LABHB LU 5 AR DOER
BWARICH T HALCBFOHE A X7 kL % Table 1, 21iC
RL7,

LCBFi3 7 7 LM 2 & NSRRI LIL#E 2%
HEARY DVERLEY, &BE, 557, =
TONGF =R ES L TE NI o7 2D
&) ZLCBFOIE N xR & L THV/:CCL, CFPZ
LIZIZRETH 5720 72, HRHEIZDWTIZCl-
stridiumBIIILE N % TR THRADELD 65 N72A%, Bacte-
roidesl® 72 LI IXPUE S 4% <, (2IFCCL, CFPZ&IH]
HEThHo1,

2. SHEEBRSERICHTAIED

FAERRIR 5 BRI AT A LCBF &2 & WM BIEH 0
LB /7% Table 31Z/R L7,

77 LAEMEICH$ A LCBFOMICs0 5 & UMICyotd
CCLE 12X [E% T, CFPZ & X5 & Staphylococcus
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Table 1. Antibacterial spectrum of loracarbef and other agents

MIC (ug/ml)

Strain loracarbef cefaclor cefprozil cefixime
S. aureus 209P 0.5 1.0 0.25 8.0
S. aureus Smith 0.5 0.5 0.25 8.0
S. aureus ATCC25923 0.5 1.0 0.25 4.0
S. epidermidis ATCC 13228 0.5 0.5 0.125 2.0
S. pyogenes ATCC10389 =0.063 =0.063 =0.063 =0.063
S. pneumoniae Type-II 0.5 0.5 0.125 0.25
S. pneumoniae Type-lII 0.5 0.5 =0.063 0.25
E. faecalis ATCC33186 64 64 16 >128
M. luteus ATCC9341 =0.063 =0.063 =0.063 1.0
B. subtilis ATCC6633 0.25 0.25 0.125 64
E. coli NIHJ JC-2 0.5 1.0 2.0 0.25
E. coli ATCC93188 8.0 16 32 8.0
E. coli ATCC25922 1.0 2.0 2.0 0.5
E. coli ATCC35218 1.0 2.0 2.0 0.25
K. pneumoniae IFO3512 0.5 2.0 1.0 =0.063
K. pneumoniae ATCC10311 1.0 1.0 2.0 0.125
P. mirabilis 1287 1.0 1.0 1.0 =0.063
P. vulgaris IFO3851 64 8.0 8.0 =0.063
M. morganii IFO3848 32 16 2.0 =0.063
P. retigeri IFO13501 16 32 32 =0.063
P. stuartii IFO12930 2.0 1.0 1.0 =0.063
S. marcescens IFO1268 64 >128 64 =0.063
E. cloacae ATCC13047 >128 >128 >128 128
S. typhi S60 0.5 1.0 1.0 0.5
S. typhimurium ATCC13811 0.5 0.5 0.5 =0.063
S. flexneri MZ3a 0.5 0.5 1.0 =0.063
S. sonnei ATCC11061 0.5 2.0 2.0 0.25
V. chorelae 569B 0.5 0.5 1.0 =0.063
P. aeruginosa IFO3445 >128 >128 >128 32
P. aeruginosa ATCC27853 >128 >128 >128 32

Table 2. Antibacterial spectrum of loracarbef and other agents against anaerobic bacteria

MIC (ug/ml)
Organism
loracarbef cefaclor cefprozil cefixime

Peptostreptococcus

P. asaccharolyticus GM1003 >128 >128 128 128

P. asaccharolyticus TMS83 >128 >128 128 32

P. magnus ATCC14956 2.0 4.0 0.5 2.0
Clostridium

C. difficile TMS29 32 64 8 >128

C. perfringens ATCC13123 2.0 2.0 1.0 4.0

C. perfringens GM1006 2.0 2.0 2.0 4.0

C. tetani TMS89 0.25 1.0 0.25 4.0

C. botulinum type A 0.5 1.0 0.5 8.0

C. botulinum type B 16 8.0 32 2.0

C. botulinum type D 0.25 1.0 0.5 4.0

C. botulinum type F 0.25 1.0 0.5 2.0
Bacteroides

B. fragilis GM7004 >128 >128 >128 >128

B. fragilis TMS26 32 64 16 16

B. thetaiotaomicron WAL3304 64 64 16 16

B. thetaiotaomicron TMS126 32 64 32 16

B. distasonis TMS58 32 64 32 16

B. distasonis TMS128 32 64 16 32

B. vulgatus ATCC29327 16 8.0 64 2.0

B. vulgatus TMS129 32 8.0 64 2.0
Fusobacterium

F. nucleatum TMS110 32 8.0 64 2.0
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Table 3-1. Antibacterial activity of loracarbef and other agents against clinical isolates

Organism Antibiotic MIC bgmh
(no. of strains) range 50% 90%
S. aureus (MSSA) (44) loracarbef 1.0~64 2.0 32
cefaclor 1.0~128 4.0 32
cefprozil 0.25~32 1.0 16
cefixime 8.0~128 16 64
S. aureus (MRSA) (48) loracarbef 64~ >128 128 >128
cefaclor 32~>128 128 >128
cefprozil 16~ >128 128 >128
cefixime 64 ~ >128 >128 >128
S. epidermidis (38) loracarbef 0.5~4.0 1.0 2.0
cefaclor 0.25~4.0 1.0 2.0
cefprozil 0.125~1.0 0.25 0.25
cefixime 2.0~32 4.0 16
S. pyogenes (28) loracarbef =0.063~0.25 0.125 0.125
cefaclor =0.063~0.25 0.125 0.125
cefprozil =0.063 =0.063 =0.063
cefixime =0.063~0.25 =0.063 0.125
S. pneumoniae (25) loracarbef 0.125~1.0 0.5 1.0
cefaclor =0.063~1.0 0.5 0.5
cefprozil =0.063~0.125 =0.063 0.125
cefixime =0.063~1.0 0.125 0.25
S. agalactiae (33) loracarbef 1.0~4.0 2.0 2.0
cefaclor 0.5~4.0 1.0 2.0
cefprozil =0.063~0.125 0.125 0.125
cefixime 0.25~0.5 0.25 0.5
E. faecalis (27) loracarbef 32~>128 64 >128
cefaclor 32~>128 64 >128
cefprozil 4.0~>128 16 64
cefixime >128 >128 >128
E. faecium (22) loracarbef 16~ >128 >128 >128
cefaclor 8.0~>128 >128 >128
cefprozil 4.0~>128 >128 >128
cefixime >128 >128 >128
E. coli (40) loracarbef 0.25~64 1.0 2.0
cefaclor 0.5~128 2.0 4.0
cefprozil 1.0~64 2.0 8.0
cefixime =0.063~16 0.25 0.5
K. pneumoniae (25) loracarbef 0.25~8.0 0.5 2.0
cefaclor 0.25~32 1.0 4.0
cefprozil 0.5~64 1.0 8.0
cefixime =0.063~1.0 =0.063 0.25
K. oxytoca (30) loracarbef 0.25~ >128 0.5 2.0
cefaclor 0.5~128 0.5 1.0
cefprozil 0.5~>128 1.0 2.0
cefixime =0.063~0.5 =<0.063 0.125
P. mirabilis (26) loracarbef 0.5~4.0 1.0 2.0
cefaclor 0.5~16 1.0 16
cefprozil 0.5~32 1.0 32
cefixime =0.063 =0.063 =0.063
P. vulgans 27) loracarbef 128~ >128 >128 >128
cefaclor 32~>128 >128 >128
cefprozil 16~ >128 >128 >128
cefixime =0.063~1.0 =0.063 0.25
M. morganii (28) loracarbef 64 ~ >128 128 128
cefaclor 32~>128 128 >128
cefprozil 16~ >128 128 >128
cefixime =0.063~8.0 0.125 1.0
P. rettgeri (26) loracarbef 2.0~128 64 128
cefaclor 1.0~ >128 64 >128
cefprozil 0.5~>128 16 128
cefixime =0.063~0.25 =0.063 =0.063

Method: broth microdilution method
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Table 3-2. Antibacterial activity of loracarbef and other agents against clinical isolates

: /ml
Organism Antibiotic MIC Gg'm)
(no. of strains) range 50% 90%

P. stuartii (23) loracarbef 0.5~ >128 16 128
cefaclor 1.0~ >128 32 128
cefprozil 0.5~>128 16 >128
cefixime =0.063~2.0 =0.063 0.5

C. freundii (28) loracarbef 4.0~>128 >128 >128
cefaclor 8.0~ >128 >128 >128
cefprozil 4.0~>128 >128 >128
cefixime 0.25~>128 128 >128

E. cloacae 2T loracarbef 4.0~>128 >128 >128
cefaclor 16~ >128 >128 >128
cefprozil 16~ >128 128 >128
cefixime 0.25~ >128 2.0 >128

S. marcescens (30) loracarbef 16~ >128 >128 >128
cefaclor 32~>128 >128 >128
cefprozil 16~ >128 >128 >128
cefixime 0.125~ >128 1.0 >128

Salmonella spp. (30) loracarbef 0.25~8.0 0.5 0.5
cefaclor 0.25~16 0.5 1.0
cefprozil 0.5~32 1.0 1.0
cefixime <0.063~0.5 =0.063 0.25

Shigella spp. (27) loracarbef 0.125~4.0 0.5 2.0
cefaclor 0.25~32 1.0 2.0
cefprozil 0.5~8.0 2.0 2.0
cefixime =0.063~1.0 0.25 1.0

P. aeruginosa (29) loracarbef >128 >128 >128
cefaclor >128 >128 >128
cefprozil >128 >128 >128
cefixime 32~>128 64 >128

X. maltophilia (21) loracarbef >128 >128 >128
cefaclor 128~ >128 >128 >128
cefprozil >128 >128 >128
cefixime 1.0~ >128 128 >128

A. calcoaceticus (34) loracarbef 8.0~ >128 128 >128
cefaclor 16~ >128 128 >128
cefprozil 32~>128 >128 >128
cefixime 1.0~ >128 16 >128

A. xylosoxidans (17) loracarbef 8.0~ >128 32 128
cefaclor 8.0~ >128 64 128
cefprozil 16~ >128 64 >128
cefixime 8.0~>128 64 >128

H. influenzae (40) loracarbef 0.5~32 1.0 4.0
cefaclor 1.0~64 2.0 8.0
cefprozil 1.0~64 4.0 8.0
cefixime <0.063~0.125 =0.063 =0.063

N. gonorrhoeae NPPNG (22) loracarbef =0.063~1.0 0.125 0.25
cefaclor 0.125~4.0 1.0 4.0
cefprozil 0.25~8.0 1.0 2.0
cefixime =0.063 =0.063 =0.063

PPNG (25) loracarbef =0.063~0.25 0.125 0.25

cefaclor =0.063~32 2.0 16
cefprozil 0.5~8.0 4.0 8.0
cefixime =0.063 =0.063 =0.063

B. pertussis (21) loracarbef 0.5~16 16 16
cefaclor 2.0~32 16 32
cefprozil 4.0~16 16 16
cefixime 1.0~4.0 2.0 4.0

Method: broth microdilution method

NPPNG: non penicillinase-producing N. gonorrhoeae
PPNG: penicillinase-producing N. gonorrhoeae
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ebidermidis, S. pneumonice CH MDA SN0 T toracate o celacor
7z, XA F T VEtET N ERBE (MRSA ) R Enterococcus conel ok ;oz“: ::;/ml
faecalis, Enterococcus faecium (23t L T2 M) & FAkHL = -—A”— oxspmi - 8 ; oz
BWHiRgEh o7z, 2 ¥ £ 7 i

75 ARERICH T BRRGE i, Kpew I Y I £
moniae, Proteus mirabilis, Salmomella spp., Shigella % st ‘1"':*’ '_’,:'_ ! 2 j
spp M LCHVAE N ERL, EOMICoBE U Fop N [ 3 w
MICo0i30.5~14g/ml$B & U¥0.5~2ug/mlC, CCLL Y 3t . 3 T ongmi
bIrIZERTW, T e e [ ———

7 K BEIERBEE I A LCBF DM E 11 13 b #I R fime® fime®
B, §5h o720 L7N. gonorrhoeaelxf L TIER=21) etproi cefixime

F-YEAKR FEAKLEOTERLRENLR
L, CCL, CFPZLFRETH > 7,

3. REMEA

S. aureus Smith, E. coli C-11, K. pneumoniae 3K-25
12349 ALCBFOKB{EMH % 5T L - % Fig. 1~3
IR L7,

S. aureus Smith{Z &t L TV O EH b MICIERE R
MTREK2EA %R L7:o LCBFIXCFPZ DK
WIEAERL, CCLEHET % LekFRETIZIS A b
DD, 24BEEETILEICER TV,

loracarbef cefaclor

control
0.5 pg/ml

control

0.5 pg/ml

Viable cells (log CFU/ml)
o

Viable cells (log CFU/ml)
o

_____ L N 2 1.0pgml
5 T g Lo sy 5 k 8 7 (MI0)
4k ~ (MIC) L RN
Moo 4 Ng---e 20 pg/ml
L ~~® 2.0 pg/ml sk
2F 2+
[ L —— N S— ] [ JL WS—— — E—
0 2 4 6 24 o 2 4 6 2
Time (h) Time (h)
cefprozil cefixime
control control
- 025 ug/ml
£ £
2 B
Q
w © 8 pg/ml
2 K]
. '\ O 05 p/ml E \ N
3 4r N (MIC) z 4r \ @ 16 pg/mi
> ... S N (MIO)
3k ~® 1.0pug/ml 3+ \
\
2F 2+ \ 32 pg/ml
S Y S — e
0 2 4 6 24 0o 2 4 6 2
Time (h) Time (h)
Fig. 1. Bactericidal activity of loracarbef and other agents

against Staphylococcus aureus Smith.

Viable cells (log CFU/ml)

Viable cells (log CFU/ml)

., _® 20pgm!
L g
| I W S S—

0 2 4 6 24

Time (h)

Viable cells (log CFU/ml)

Viable cells (log CFU/ml)

10~

s

Fig. 2.
against Escherichia coli C-11.
loracarbef
5 e A 1.0 pg/mi
s g S
s
2k
I ——ee )
0 2 4 6 2
Time (h)
cefprozil
control
0.5 pg/ml
1.0 pg/m!
® (MIC)
P 2.0 pyml

Viable cells (log CFU/ml)

2+
Y Y I T T—
0 2 4 6 24
Time (h)
Fig. 3.

Viable cells (log CFU/ml)

"\

\g /—.1— 0.5 pg/mi
7

W i (MIC)

el g

control
0.03) pg/ml

Time (h)

Bactericidal activity of loracarbef and other agents

cefaclor

control

{
——f— 025 ugmi
/
H
H

N

| 1.0 pg/mi

2 4 6 24
Time (h)

cefixime

control

2/
S a——— 0.031 pg/ml
(MIC)
0.063 pg/mi

Time (h)

Bactericidal activity of loracarbef and other agents

against Klebsiella pneumoniae 3K-25.
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E. coli C-11TIRWIFh OEHF) b 2MICHRMTER L
REERESAOND D DD, 24BE#% THYEMHA
D5 nfio

K. pneumoniae 3K-2512%+9 5 LCBF DA JT ixfa#)
L HEEEAS, 2MICHRIN A I EHMENRD LN
5500, LCBFiZZAD LN P57,

4. P-lactamaselZ Xt AEEN

% B ¥ Fig. 41Z7R L7, Richmond type I BIZHH
& 1 5 cephalosporinase (CEPase) {2 ¢ L "CIXLCBF i

CCL, CFPZE MR % ST 57, —HROBERIC
DVTIRHBMZEE TH - 720 Richmond type I~V
258 & 15 penicillinase (PCase ) (25 L C, LCBF
I3CFPZ & MR LB RE T, CCLE B EENRT
Wiz,

5. v AEERERYSE T B GHEER

1) &FREEFN

£ HBYE T IV B} HLCBF DEHFEZNE % Table 4
R L7,

Loracarbef

Cefaclor

g [e9]
& ]
[ D h
8 © % % «© %
. o
Source of 3 5 Z S [25 < & & % &
e} v — h
enzymes = = S Z, 3 « Z % = 3 =
C~ &) I O -+ = -
© |21 F ] x| % s 2 | = | 2| 3| 8 |3
T | € S | ¥ 3 g | 8| § | 2| 2| & S
S - I < - T A - O O R
3 =2 s N 2 3 3 2 3 2 3 N =
N > = < 13 < S S = S a S
QU a = O o v @ Q < QU & X w
Richmond type la Ib Ic II IIb 111 v Va

Cefprozil

Cefixime

Cephaloridine

Cefuroxime

Latamoxef

Ampicillin

Drug concentration: 50 ug/ml

Incubation: 37°C 2 h
Residual activites (%) 1 >95, D: <95~70, l:|: <70~40,
lj : <40~4’ .: =

Fig. 4. Stability of loracarbef against 8-lactamase.
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S. aureus Smith B & U'S. pneumonice TMS312$ % &R L7
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Table 4. Therapeutic effect of loracarbef and other agents against systemic infection in mice

Organism Drug MIC ED;, (mg/mouse)
(challenge dose) (ug/ml) (95% confidence)
S. aureus Smith loracarbef 1.0 0.050 (0.039 ~0.063)
cefaclor 1.0 0.016 (0.011 ~0.022)
2.7x107* cefprozil 0.5 0.012 (0.009~ 0.018)
(16MLD) cefixime 16 >2
S. pneumoniae 111 loracarbef 1.0 1.60 (1.06~2.42)
cefaclor 1.0 0.16 (0.13~0.20)
7.5x103 cefprozil 0.125 0.040 (0.031 ~0.050)
(44MLD) cefixime 0.125 0.63 (0.50~0.80)
E. coli C-11 loracarbef 0.5 0.064 (0.041 ~0.098)
cefaclor 0.5 0.025 (0.017~0.037)
6.9 x 106* cefprozil 1.0 0.050 (0.031 ~0.083)
(15MLD) cefixime 0.063 0.006 (0.005~ 0.009)
K. pneumoniae 3K-25 loracarbef 0.5 0.50 (0.31~0.82)
cefaclor 0.5 0.40 (0.24~0.67)
1.3 x 10%* cefprozil 1.0 0.80 (0.49~1.30)
(100MLD) cefixime 0.031 0.020 (0.016 ~0.025)

Mouse: ICR 4 W, male, 19+1 g, 6 animals/group  Therapy: p.o. 1 h after infection  *: with 5% mucin

g loracarbaf cefaclor cefprozil cefixime control
5 9, 94 9- 9- 9-
-1}
¥ sl 81 8- 8 { 8
= P oy 8 | 1 8
& ° 8 71 8 o o Lh B 74
g 6] 4 8 6 ° 6- o 8 61 o @ 6-
[+]
2 5. o - 8 5 ., 8 5- 0 5
3 4 4 4 o . °° 4
Q
5 3 34 3 34 8 34
> 2 T T T 2 T T T 2 T T T 2 T T T 2 T
025 1 4 025 1 4 025 1 4 0.25 1 4 0

Drug dose (mg/mouse/day)

Mice: ICR, 4 W, male, 19+1 g, N=6
Challenge dose: 9.5 x 10* CFU/0.05 ml/mouse
Therapy: p.o. twice a day for 3 days, each at 4.0, 1.0 and 0.25 mg/mouse

Fig. 5. Therapeutic effect of loracarbef and other agents against experimental urinary tract infection with
Escherichia coli KU-3 in mice.
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S5L-ERDIBL ) 5 E®R L,
LCBFDGHEINF L, CCL, CFPZL IS DR
N7, CRIXEHRARE 5Tz,

(2) = AEBRMIFRBFBSAE (3T B IEHNE
S. pneumoniae TMS3 % IRYH & L 7-LCBF O {5 #%h
F%CCL, CFIX& W& L& % Fig. 612k L7,
LCBF I3 R ER G LB L THL N ER T
WA &4, CCLERSDEFRMEER LI, LAL,
CFIXE H~N, ZOHEIZHE > T,

6. < AMHE L OB RREAE

1) Mgk

LCBF @ 1mg/ mouse B £ 170.5mg/ mouse#& 0% 5%
DIMEHIREITE— 713155 T36.9ug/mlB & U519.2
#g/mlTdHh - 7:(Fig. 7). RESEROMF IR/ ST
A —% % Table 5278 L 724", LCBFIXCFPZE[E% D
BiE%/RL, CCLEELET AL, kEMPRE, AUC

Challenge Therapy

W

Viable cells in lung (log CFU/g)

FiIZEWEER L

2) MMRE

LCBFORiNigENE— it 1mg/ mousex 5 T7.3
#g/ ml (15min), 0.5mg/ mouse % 5 T 3.1 g/ ml
(30min) C, CFPZE IZIZAENETEVLOD,
CCL, CFIX& Y b B\ Bufii% /< L7 (Fig. 8).

3) BRIRE

LCBF D E K& fE O ¥ — 7 13 1mg/mousefX 5 T55.5
ug/ ml (15min), 0.5mg/ mouse % 5 T 32.7 pg/ ml
(15min) ¥ 7K L, CFIX & lk~x% L& W75, CCL,
CFPZL OB TIt, ILALRAZEOHELRLL
(Fig. 9)o

m * %=

FREOHN N NE T 2 LR THHLCBFIZin vitrofL
EHIIZIZCCLE R Th A 25, KBIKRDBEE. coli, K.
pneumoniae, Shigella spp., ¥ & UN. gonorrhoeae T 1

—O— loracarbef
—A— cefaclor
—— cefixime
—@— control

Time after infection (day)

Mice: ICR, 4W, male, 19+1 g, N=6

Neutropenic mice: cyclophospamide 250 mg/kg i.p., 4 days before challenge
Challenge: transnasal inoculation (4.6 x 107 CFU/20 l/mouse)

Therapy: p.o., once a day for 4 days, each 1.0 mg/mouse

Therapeutic effect of loracarbef and other agents against experimental respiratory tract infection
with Streptococcus pneumoniae TMS3 in neutropenic mice.
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Fig. 7. Serum levels of loracarbef and other agents in mice.
Table 5. Serum levels of loracarbef and other agents in mice
L Dose Parameter
Antibiotic
(mg/mouse) Cmax (ug/ml) Ty, ) AUC (ug-h/ml)
loracarbef 1.0 36.9 0.84 47.1
0.5 19.2 0.84 27.0
cefaclor 1.0 24.8 0.92 29.8
0.5 12.7 0.73 14.2
cefprozil 1.0 31.8 0.81 48.2
0.5 15.8 0.97 24.1
cefixime 1.0 4.8 NC* 14.0**
0.5 2.0 NC 5.5°*

* NC: not calculated: **0~4h
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Fig. 8. Lung levels of loracarbef and other agents in mice.
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Fig. 9. Kidney levels of loracarbef and other agents in mice.
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In vitro and in vivo antibacterial activity of loracarbef, a new oral carbacephem

Kinya Yamashita, Akiyoshi Tsuji and Sachiko Goto
Department of Microbiology,
Toho University School of Medicine
5-21-16, Omori-Nishi, Ota-ku, Tokyo 143, Japan

The antibacterial activity of loracarbef(LCBF), a new oral carbacephem, was compared with
that of cefaclor(CCL), cefixim(CFIX) and cefprozil(CFPZ) in vitro and in vivo.

LCBF had a broad antibacterial spectrum similar to that of CCL against gram-positive and gram-
negative bacteria. It was comparable to that of CCL and more active than that of CFIX against
gram-positive cocci of clinical isolates. LCBF was comparable to CCL against Enterobacteriaceae,
and was more active than CCL and CFPZ against Neisseria gonorrhoeae. Time-kill curve study
demonstrated bactericidal activity of LCBF against Staphylococcus aureus, Escherichia coli and
Klebsiella pneumoniae. LCBF was more stable to [-lactamase than CCL by penicillinase-type
enzyme. However, LCBF was inactivated by cephalosporinase-type enzyme, similarly to CCL. The
protective effect of LCBF against systemic infection in mice was similar to that of CFPZ against E.
coli and K. pneumoniae, but was less than that of CCL and CFPZ against S. aureus and S. pneumoniae.
In respiratory tract infection with S. pneumoniae and urinary tract infection with E. coli, LCBF and
CCL showed almost equal therapeutic efficacy. The pharmacokinetics of LCBF after an oral
administration of 1 mg/mouse and 0.5 mg/mouse were superior to CCL.



