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BOH VNt 7 2 LFlloracarbefDin vivo HLHEER

IWFsat - KT - LRAEE - K F
1 AR R L3 bk LR IE FEPT *

FHLW&EOH NSt 7 1 LHlloracarbef(LCBF ) Din vivo METERIZOWT, w7 2B &
O79 PERAOWTEBEREEE TV EAERL, B3 L L Tceefaclor(CCL), cephalexin,
cefixime, cefteram pivoxil & FlV\ERGUAFRNR & LEHRET L 72,

Staphylococcus aureus, Streptococcus pyogenes, Escherichia coli 3 & UNKlebsiella pneumoniae
7 AERERBERSEIZ S LT, LCBFIX REFZIERER 2R LCCL L IJIZFEBETH 5 72,
BETNE T L & LTLCBFILS. aureus B & UK. preumoniae |23+ L THEIMA L 7 = 208
O#l & D SERZBEEDIRERTHEN A LN,

Cyclophosphamide#X 5-12 L A HIM KA <7 A2 W72 EBAEREFEICBWVWTH,

LCBFIICCL & A% D RiF = iGHE DR LR L7

S. aureus, E. coliB & UK. preumoniae A\ 725 v FEREAREAEIZ BT, LCBFIISHKk
3tk TRIS, 28k TIXCCLL ) FHICENGERDEE R LT,
K. pneumoniae|Z & 577 AMFURBFRRGAE, 7 & ONZE. colill & ARBIREFE S LTH

LCBFIICCLIZPCE§ B i5H R %2R L7,

Key words : loracarbef, # /Nt 7 x &, EREHEBERER

Loracarbef (LCBF ) (3 3 fIBEBE L ¥ (%k) TAIBL S h
RO NN T 2 LAIT, 1LF%%(+)-(6R7S)
-7-[(R)-2-amino-2-phenylacetamido]-3-chloro-8-oxo-1-
azabicyclo [4.2.0]oct-2-ene-2-carboxylic acid monohy-
drate& .9 %, LCBFitt 7 7 0 28 Y B D 1L
DIREVKEBERD oA NN T 2 ABEAET
LEREE DB lactamENE TH B, LCBFII3fL &
7HLI cefaclor(CCL) & R— D IS % A L, CCLIZHEEL
LIALFBEL AL TS, VI LABHEB LY S
LREMEEIC L CCCLE MM DILIBIIE A <Y bV %
™ L, HEIZBRIR 5 8 Bk O Escherichia coli, Klebsiella
pmeumoniaelZxt LU TIZCCLICIEAE HFR$",

GE, FLAETIRABLIUT Y FERWTHELDE
BREBYSEE T VBT BIEEDRERET L0 THRE
T5,

I. EBRMESLUERREE

1. fEREH

LCBF idlot DPD11927(944 g/ ml J11H) % BI\V2 72,
CCL(EFF# B ), cephalexin (CEX, 15 BF 35 50 3)
cefixime (CFIX, BEIRZE M), cefteram pivoxil (CFTM-
Pl BALE) TR RH 2 L7z,

2. HHEK

LR RIE DAZHERR B L BRSO Bk 2 L

AR

3. EEREMY

7Y AN3ddY MY T X (4,885, 19~21g, BART
AINY—)E1BI0IE TRV, 72, MR
FEETNVIZOWTIRICRARHE Y X (48 #, 18~
20g, HAZZZNV S —)%, REEBEGIEET VIO
WTISICRAME 7 X (4:8#5, 18~20g, HATZ T
Vo= )& &AIBSIETHW . J v MdWistarRHE
7 v M(5HH#, 110~130g, HAZZIZ LI —)%1
HI10ICE TRV,

4. HILIKEWAE <7 2 OYER

Cyclophosphamide (CPA, 18 % #% #3) 7 200mg/ kg
KB A KT A4 BENCIEBEAICIRS L, &
DRELE < 7 ZIIRGA T 5 ERHEEER T+ 5
ZENEHE IR TWAY,

5. KERIEEBYOIER B L ONEH Kk

1) <97 REHERESE

A EX B 4 % Brain Heart Infusion broth (BHI, Difco
Labs ) BE b2 T37C, 17BFMHIREIEE L, ZOHE
#5ml % H LV BHIEF#50mII N R T & 51237C, 4
FE IR G EER L 7o 7272 L, Streptococcus pyogenes
S23DXEFEITIETrypto-Soya broth(TSB,= v 2 1 ) % H
AVAN

*TA11 R EBRESR R AT T 1451188
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CORERYBELBEREKCHEOHREICHR
L, %% ?10% mucin (Bacto Mucin Bacteriological,
Difco Labs.) LIRA L7z b DR BEEHE L, w7 R
BEREAMICoSmIEERE L /2o E#120.3% sodium car-
boxymethyl cellulosel(Z /&% £ 713 %%& L, B, 3,
SEFR R DIMMBZE OG5t AV TREOKS L,

2) <7 AVRER 2R B AE

FRER 73 B DK. pneumoniae F3740 % AERH & L TBHI
EhrACTEELLE, SO5HICEVERL, B
HERREKICHZET S, CORRYBEREES
THWTI07E~ 7 R ICHEF LIFREEREEERT
%Y, FHIIBG1£18, 21, 24 D 3[EICHF TR
w5 L7

3) U RIRBGERYLAE

T AEHBEEEDLE L RIBDOFETRIEELTT
WV, BEABEEKCTHRL CTREFEREZAR L.
TUAIEEBIANSHMEK L, HEEEMNICHER
S, BRERBSOENMRE,»CHEELE LIS/
7Y TTHIRE X FAZE L IBE&RICHER L. EH
3= AL BRRE & FBICHEER]L 3, 5EER% D3
m#O%KS L,

4) T o NEFEYHE

AN RAEFREAE LR —DHEICLY, AR

L-E#10m% 5 v MEREPICEREL, 1REZIC]
|, FEREZEORS L,
WTNOBRIFEETFTVICBWTCHEEER X EER
ML, EXEHLOBRRFEREMERL, 37C, 18K
BEEFOIT - B2 L EERE % KROCFU/ani-
mal CiR L7z,

6. BEEEEMEOHE
TYRABLIUT v POEHEREYETCIXEEMERTE
MAREBEL, 7HHEDEFEN G Litchfield-Wilco-
xoniEIZ & W EDso(mg/kg)E% KD 7o MR BFEEE
EFNTIE30E EH OFRE2BEEFZIZT Y X 2RI S
TSI L ViR B LEE R RIER, AELR
HIEA2mE MR CRESFA X LIDL, BEH—
FTHBLTR, FVIRATFLNIE DN OAEH
BEBE L. RBEREETT IV TIIRE24BH %
27 ZADOTE L il LR SFREE 7V EFEBRICL
TERERKTHIZE L,

I. X B & 2

1. 9 AEHFREEAE IS T HIEFEIHFR

1) E¥EZYREBAWRLEEDE
Staphylococcus aureus Smith, E. coli GN2411-5, K.
pneumoniae ¥ 80452319 A LCBF DGR % 3+ HBE
# & H# L 7=(Table 1)

Table 1. Therapeutic effect of loracarbef and other antibiotics against experimental systemic infection in normal mice

Organism Drug MIC EDg, (mg/kg)
challenge dose (ug/ml) (95% confidence limit)
Staphylococcus aureus Smith loracarbef 0.78 0.012 (0.008~0.017)
1.26 x 10° CFU/mouse cefaclor 0.78 0.013 (0.009~0.018)
cephalexin 1.56 0.017 (0.008~0.038)
cefixime 25 >120
cefteram pivoxil 3.13 60.0 (37.5~96.1)
Escherichia coli GN2411-5 loracarbef 0.39 19.34 (9.30~40.19)
2.18 x 10* CFU/mouse cefaclor 0.78 7.08 (3.72~13.47)
cephalexin 3.13 60.0 (30.86~116.64)
cefixime 0.1 3.60 (2.41~5.37)
cefteram pivoxil 0.01 2.39 (1.35~4.25)
Kiebsiella pneumoniae # 8045 loracarbef 0.39 2.56 (1.73~3.77)
7.50 x 10° CFU/mouse cefaclor 0.39 2.40 (1.38~4.16)
cephalexin 3.13 22.79 (17.15~30.29)
cefixime 0.05 1.57 (0.98~2.52)
cefteram pivoxil 0.1 8.41 (5.67~12.46)
Klebsiella pneumoniae F3640 loracarbef 0.78 4.22 (2.54~17.01)
1.75 x 10° CFU/mouse cefixime 0.39 5.74 (2.96~11.12)
cefteram pivoxil 3.13 >48

Mouse: ddY, 3, 20+1 g, n=10 Therapy: 0.2 ml/mouse p.o., 1, 3, 5 h after infection

Drug: 0.3% CMC-Na suspension

Infection: 0.5 ml/mouse i.p. with 5% mucin
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S. aureus Smith ¢Zxf L CLCBF X BN GHDNE ®
RLCCL, CEX L IZIZRIBE TH 5700 THITHLT
CFIX8 & U'CFTM-PIOFN RIZFGT 5 5 WITEH T
Ho1,

E. coli GN2411-512x4 3 ALCBF DR IICEX & b 15
NTwizA%, CCL, CFIX, CFTM-PI & ¥ ¥ 5 L §97
27

K. pneumoniae # 80452%+3 ALCBF D %% 13 CFIX
IZI3ET%5HDODCCLE [F%TCEX, CFTM-PI& )
BNRTWi, 615, BIRDHEKRDK. preumoniae
F3640124F3 A LCBF D%) & % CFIX, CFTM-PI & 8k
+ 5 &, LCBFIICFIXEREDEEDREET L,
CFTM-PIDGHFNE L 0 108520 18 - T 7z,

2) HBMIKEAE~ Y X% B EgE#E R

REEHEET 72 EHWAZ EICLY, EE~Y
ZADHEL N OV WEEEE CREMNKRIL L, &
DFEE AWV TATEE DORKERE IS4 5 LCBF DR GG
B R % /5T L7 (Table 2),

S. aureus Smith, S. pyogenes S2312%+9 % LCBF D %)
RIICCLER% T, CEX, CFIXB X U'CFTM-PIL V)
BEnTwi,

E. coli GN2411-5(2%+ 9 ALCBF DR IICEX & 1) ##
NTHY, CCL, CFTM-PIE A% T, CFIXL Y i355h
5720

K. pneumoniae #8045123F7 A LCBF D%)H 12 CFIX
0 b%-TWwhHA, CCLEIZIZFLZ% TCEX, CFTM-
PIL W ENTW T,

2. 7 AR SRERAE (A B IGHAR

K. pneumoniae F3740 % F > 7200 87 R YL fiE € 7V
234 BLCBF D{GEH A H % CCL, CEX & WeBHRET L 7C
(Fig. 1)o LCBF, CCLIx & b (2RI G =120 U 72 bl
PR DB DR O WEEDR LR LoD, WE
FECEREDON LD o7, T2, CEXIZERIKS
RIS LMNAERBOBL RO b 0T, o227
ICHNHRIEFTLDTH 72,

3. 7 RIRBRIEGAE (AT B IGERN R

E.coli GN2411-5% B\ > 7= EAT MR B E G IE € 77V
1234 ALCBF D IGEH R % CCL &l L 72 (Fig. 2).
BEREEHOBENERRIE, EAELERH TIX1.38X
10°CFU/kidney T A %%, ZHiixf L CTLCBFDi%5
BT, Smg/kg COENAERBITELETFD1/100
UTW@A Lz, $7:, LCBF & CCLOEHMFEIZK

Table 2. Therapeutic effect of loracarbef and other antibiotics against experimental infection in cyclophosphamide-treated mice

Organism Drug MIC EDg, (mg/kg)
challenge dose (ug/ml) (95% confidence limit)
Staphylococcus aureus Smith loracarbef 0.78 3.68 (2.18~6.10)
4.88 x 10° CFU/mouse cefaclor 0.78 3.41 (1.96~5.72)
cephalexin 1.56 9.39 (5.71~17.13)
cefixime 25 >120
cefteram pivoxil 3.13 >120
Streptococcus pyogenes S23 loracarbef 0.2 6.14 (3.89~9.70)
1.91 x 10° CFU/mouse cefaclor 0.1 5.79 (3.03~11.07)
cephalexin 0.39 18.23 (13.72~24.23)
cefixime 0.2 16.97 (11.30~25.50)
cefteram pivoxil 0.01 18.23 (13.72~24.23)
Escherichia coli GN2411-5 loracarbef 0.39 6.04 (4.41~8.35)
2.53 x 102 CFU/mouse cefaclor 0.78 7.54 (5.15~11.14)
cephalexin 3.13 58.63 (39.82 ~98.46)
cefixime 0.1 2.69 (1.88~3.90)
cefteram pivoxil 0.01 5.69 (4.36~7.40)
Kilebsiella pneumoniae # 8045 loracarbef 0.39 3.73 (2.65~5.09)
9.03 x 102 CFU/mouse cefaclor 0.39 2.29 (1.52~3.05)
cephalexin 3.13 22.76 (17.43~29.62)
cefixime 0.05 1.62 (1.21~2.14)
cefteram pivoxil 0.1 7.84 (5.90~10.46)

Mouse: ddY, T, 20+1 g, n=10, 200 mg/kg i.p. of cyclophosphamide before 4 days of infection

Therapy: 0.2 ml/mouse p.o., 1, 3, 5 h after infection
Drug: 0.3% CMC-Na suspension

Infection: 0.5 ml/mouse i.p. with 5% mucin
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Fig. 1.  Protective effect of loracarbef, cefaclor and cephalexin against respiratory tract infection caused by
Klebsiella pneumoniae F3740 in mice (N=10, a=Mean+SD).
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Fig. 2.  Protective effect of loracarbef, cefaclor and cephalexin against urinary tract infection caused by
Escherichia coli GN2411-5 in mice N=10, a=Mean + SD).
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ZI R AR ERERROEREZ R L,

4. 7 v MEFERGAEIIAT HEEDER

S. aurens SmithiZ#t L CTIZLCBFIZCCLE & b IZIEN
TEENRER LA ERICEIROON 2 H 5
72o ¥ 72, CFIX, CFTM-PIZZI R EZRE L Hh o 7
(Table 3)o

E. coli GN2411-5\2%+3 A LCBF DZHIICCL & A%
T, CFIX,CFTM-PIL& W b BT H -T2/, LAL,
&R 538 D ampicillin( ABPC) i 4 KIZHE. coli F4540,
F4533% A\ 723 A 13 LCBFIZCFIXIZ I35 5 b DD
CFTM-PIL A% T, CCL& 1) b EBRIZENIIEHEDE
R,

K. preumoniae ¥ 80452239 A LCBF D IGHF DR 1
CFIXiZi345 1), CCLEF%% T, CFTM-PIL D) bHER
T\,

oI * %=

LCBFZ#H&ZEO N NNt 7 = LHT, ZOHE R
CCLIZEMBLL, in vitrodTH 11 b CCLICICH§ &M %
RTS8, A [EFK 4 IZLCBF Din vivo S % 5Ffi 4 % B

) TCCL, CFIX, CEX, CFTM-PI# xBBFE L L T=
2, I v FERWTRE L7,

S. aureustZxF L CLCBFIZ<Y X, 59 hDEDE
BAICBVWTOCCLLRSEDENTIEREMEEZRL
72 —7, CFIX, CFTM-PIO##E 355V D TH »
VAL

E. coli\ZX$3 ALCBF DIAFAN R ECFIX, CFTM-PI &
N%h, CCLERIZEIETHLLDTH 7. LD
L, v MEBWTHRE LK B OABPCHAE.
colil 23§ B AHERHE TIZLCBRIZCCL L 1) b FEBHIZHE
N, CFTM-PLUIIEHT AR TH - 72,

K. pmeumoniae (23t 3 A LCBF DG #E R FI1ZCCL L [
ELTCFIXEN b ETH AMELXRL, CFTM-PIL ) id
BENTREET R LT,

W, AEWMEORBEFME L Y EBRISEDITA 7
DIZBFREEET VL BREADPEIThbR A LD
W% 5720 2T, SEIOERTIIIRBEIIEE TNV
EIPIR R BEYREE T NIZDOWT, FNFNE. coli
GN2411-5, K. pneumoniae F3740% B\ THRET L 72

Table 3. Therapeutic effect of loracarbef and other antibiotics against experimental infection in rats

. Challenge cells MIC EDg, (mg/kg)
Organism (CFU/rat) Drug (ug/ml) (95% confidence limit)
Staphylococcus aureus Smith 2.73 x 107 loracarbef 0.78 0.094 (0.065~0.137)
cefaclor 0.78 0.066 (0.041~0.107)
cefixime 25 >20
cefteram pivoxil 3.13 >20
Escherichia coli GN2411-5 9.05x 10° loracarbef 0.39 5.18 (4.31~6.23)
cefaclor 0.78 5.68 (4.87~6.63)
9.45 x 10° cefixime 0.1 2.48 (1.71~3.61)
cefteram pivoxil 0.01 2.28 (1.57~3.32)
Escherichia coli F4540* 2.98 x 10° loracarbef 0.78 10.3 (7.57~14.0)
cefaclor 3.13 20.0 (14.7~27.2)
2.62 x 10° cefixime 0.2 3.04 (2.29~4.04)
cefteram pivoxil 0.2 13.0 (10.5~16.1)
Escherichia coli F4533* 2.90 x 10° loracarbef 1.56 19.8 (15.5~25.3)
cefaclor 3.13 46.5 (36.5~59.2)
2.30 x 10° cefixime 0.2 3.07 (1.98~4.75)
cefteram pivoxil 0.2 15.5 (11.4~21.0)
Klebsiella pneumoniae # 8045 1.35x 10° loracarbef 0.39 4.11 (3.03~5.60)
cefaclor 0.39 3.01 (2.28~3.99)
2.05x10° cefixime 0.05 0.50 (0.33~0.76)
cefteram pivoxil 0.1 8.18 (5.85~11.4)

Rat: Wistar, §, 120+10 g, n=10

Therapy: 0.5 ml/rat p.o., 1 h after infection
Drug: 0.3% CMC-Na suspension
~: Clinical isolates of ampicillin-resistant E. coli

Infection: 1.0 ml/rat i.p. with 5% mucin
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Z DD DEYSEE T IV BV TLCBFIZCCL & [#2
BEDEEHELRL, TORMEIRD ORI,
<77 A TOLCBF DRANEIARIZCCL & 13 & A ETRlER
BB ERTIENRE SN TS, LA 5T,
< 7 X TOLCBF Din vivo) R X CCL & [ A2 DiEH
MEERLIEEEZOND, —F, 7 v FTIELCBF
DEABIREIZCCLE LRI A KE LR & & HRED S
nhTwb, 79 bxHVAEROBT, BRRITBEDOK
BB ICLCBFASCCLE ) b B L M CENIGHR R &
RLAEZER—DIEABRICERL T EER
bbb,

MAMBEORMNENEICE L T3BWEIZ L 2 EDD

AT LIZEAMDEY ThH A%, LCBFIZ L Z DML
AoNb, FEEEREYE HVTHRNBIELCCLE I
I AhHE, LCBFIZw7 ATIECCLEEIIRWVAT »
b, 4 XBLUH I TIZICCLL ) BN 7-bioavailabil-
ity 7R3 & MIBITAKRABEIZOWTHCCLE
HAEREAHBIHEY SN TEY, LCBFDER
RTORRUPHFTCELLEEZOND,

X [
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In vivo antibacterial activity of loracarbef, a new oral carbacephem

Kinya Yamashita, Makiko Shimizu, Harumi Motizuki and Kiyoshi Sato
Pharmaceutical Research Laboratories, Kyowa Hakko Kogyo Co., Ltd.,
1188 Shimotogari, Nagaizumicho, Suntogun, Shizuoka 411, Japan

The therapeutic efficacy of loracarbef (LCBF) was compared with that of cefaclor (CCL),
cephalexin (CEX), cefixime (CFIX) and cefteram pivoxil (CFTM-PI) against experimental
infections in mice and rats.

1) LCBF was as effective as CCL and more effective than CFIX and CFTM-PI against
Staphylococcus aureus systemic infections in mice and rats.

2) LCBF was similar to or less effective than CCL against mouse and rat systemic infections
with Escherichia coli GN2411-5, but LCBF was more effective than CCL against rat systemic
infections with the clinical isolates of E. coli.

3) The therapeutic efficacy of LCBF was comparable to that of CCL and inferior to that of
CFIX but superior to that of CFTM-PI against Klebsiella pneumoniae infection in mice.

4) The therapeutic efficacy of LCBF against experimental respiratory tract infection caused
by K. pneumoniae and urinary tract infection caused by E. coli in mice was comparable to that of
CCL.

5) The therapeutic efficacy of LCBF against experimental infections caused by various
organisms in immunosuppressed mice was comparable to that of CCL.



