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1. BEERk

Table LIS RS EZRFOREKLEAE_E L O
American Type Culture Collection (ATCC), National
Collection of Type Culture(NCTC), Virginia Polytech-
nic Institute(VPI) H3R DB R & BT E CHRE
Peo 7 ERRA A2 & 8 LS R B L RS S
ERVI, BRSMOBSYER X, HAI L L TPRAS
I media (Scott Laboratories, Inc.) % A\ 5 L1
HREFTRA 702 b7 4 —IC L BRBEYROE
WBERGBE D347 %> & VPI manual 4RI KD XFE L
72, —ER OB FkiZRap ID ANA system (Innovative Di-

agnostic Systems, Inc.) ¥ BW - HfERE A7 0=
757 4 =2 X BRBEY P OIRRIGH B D TS
AP OEIE L7z, FRMEEIZAPIY AT 2% HWTH
E L7 TNHIIMICHIE E T20%AF 4 3 V7 %1%
EH L L T—-80CTREL,

2. BEEREREA

LCBF DR R Z AV 72, EEIEH| & L Tcefteram
pivoxil D & M & cefteram (CFTM), cefixime (CFIX),
cefaclor (CCL) * Fi\V: /2o W b DD S 7z b
DERW,

3. ERORNEFEHIEIEE(MIC)DHIE

ERFREREIZL 5> THIE Lz, ERFRARE
13, BRICEREFLAOWRET L HEICEL TIT-
723, BEMEOMBEANRY b 7 L DORFICIES
Ml E B & L T 5% M # iR MMBrucella HKFE X
(BERE) %, ERIEERIITT AMICHIEICIE, &
ECGAMERSE M (B ARE)FH VW, HAMHEOK
M5 12 Mueller Hinton [ EXR%E3# (BBL) # AW T,
7272 LProteus7s &, T DM THEM 2 RTHEMIZO
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WL, ERX%E3%I2%5 L )2 L 7zMueller Hin-
tonFE KK Hh %, Neisseria gonorrhoeae, Haemophilus in-

Sfluenzae D &5 M8 %€ B 3% #b 12 13 Brain heart infusion
FERE M (BBL) ¥ B e LTERLFaaL—
FNEXEH Y HV,

BFRMEREE B & UCO M HIT TN T 24RFRIBE R, 1k
KMEREE X, anaerobic glove box(Formatt, FIREUE
) (N280%, CO,10%, H,10%) T48RFMEEELTT -
720

4. BRI T A HEER

1989 F UERMR S L VM BREMEREEZ B &
DG B8 37 I B9 B 2 CTRRIR Mk & BRI E S 7z
RD243 Wbk % EBR T L /-5 Staphylococcus aureus
(7%¥k), Staphylococcus epidermidis (13 %K), Morazella
(Branhamella) catarrhalis (6%k), Streptococcus pneumo-

niae (21 #k), Streptococcus pyogenes (22 #k), Pepto-
streptococcus spp. (14¥k), Propionibacterium acnes (22
), Klebsiella oxytoca (22%k), Klebsiella pneumoniae
(22#k), Escherichia coli (21#), Proteus vulgaris (7
¥k), Proteus mirabilis (21%k), Morganella morganii (6
BE), Providencia rettgeri (7Hk), Neisseria gomorrhoeae
(13%k), Haemophilus influenzae (19%K) % V27,

5. B. fragilisEEAE @ B-lactamase (ZX T A K EH

B. fragilis GAI-0558 %k, GAI-7955% & & U'GAL
101500 3%k % AV, FEFDLEM#CCL, CFIXE
& WUcefazolin(CEZ) % WEBUEHI & L THRET L7z, #ER
BHEGAM T A 3 /I2T37C, ABFRIBRRMIEEL
728, 4CIZTE L RE(5000rpm, 2047) L THEHE
%, BEELBICTHEAYHEL, BU4CIITERL
58 (12000rpm, 60%) L7z, T LiELAABERHE

Table 1. Antibacterial spectrum of loracarbef and reference antimicrobial agents to anaerobes

Antimicrobial agents

Organism loracarbef cefaclor cefteram cefixime
Bacteroides fragilis GM7000 100 100 12.5 12.5
Bacteroides fragilis GAI0558 >200 >200 >200 >200
Bacteroides vulgatus ATCC8482 3.13 3.13 6.25 3.13
Bacteroides distasonis ATCC8503 1.56 3.13 0.20 0.10
Bacteroides ovatus ATCC8483 >200 >200 100 200
Bacteroides thetaiotaomicron ATCC29741 100 200 100 200
Bacterotdes uniformis GAI-5466 50 25 6.25 25
Bacteroides eggerthii ATCC27754 0.78 0.39 1.56 0.10
Prevotella oris ATCC33573 0.10 0.39 0.78 0.39
Prevotella oralis ATCC33269 0.10 0.20 0.78 0.20
Prevotella bivia ATCC29303 12.5 12 .5 25 3.13
Prevotella intermedia ATCC25611 0.20 0.20 0.78 0.20
Bacteroides gracilis GAI10428 0.20 0.20 6.25 0.39
Bacteroides ureolyticus NCTC10941 0.20 0.20 =0.05 =0.05
Fusobacterium nucleatum ATCC25586 0.78 1.56 3.13 1.56
Fusobacterium vanium ATCC8501 100 25 12.5 1.56
Veillonella parvula ATCC10790 0.10 =0.05 0.39 0.78
Peptostreptococcus anaerobius ATCC27337 1.56 0.39 0.39 3.13
Peptostreptococcus asaccharolyticus WAL3218 0.78 0.78 0.78 0.78
Peptostreptococcus indolicus GAI-0915 =0.05 =0.05 =0.05 =0.05
Peptostreptococcus magnus ATCC29328 1.56 0.78 1.56 12.5
“Streptococcus intermedius ATCC27735” 1.56 1.56 0.20 3.13
Streptococcus parvulus VP10546 0.20 0.10 0.78 1.56
Staphyrococcus saccharolyticus ATCC14953 =0.05 =0.05 0.78 6.25
Propionibacterium acnes ATCC11828 0.39 0.78 0.78 0.78
Propionibacterium granulosum ATCC25564 0.20 0.20 0.39 3.13
Eubacterium lentum ATCC25559 3.13 6.25 100 >200
Clostridium difficile GAI-10029 12.5 12 .5 100 >200
Clostridium histolyticum ATCC19401 =0.05 =0.05 =0.05 0.78
Clostridium sordellii ATCC9714 1.56 0.78 0.20 0.39
Clostridium butynicum ATCC19398 0.39 0.20 6.25 25
Clostridium perfringens GAI5526 0.78 0.20 0.78 6.25
Clostridium septicum ATCC12464 =0.05 =0.05 3.13 >200

Inoculum size: 10° cfu/ml



Loracarbef DM B % B 5T

VOL.41 s-3

25

L TR/, B-lactamasei®t iXphotometric assay (T
#lE L7,

6. Bacteroides distasonis DIEFERIAR I RITTH

B. distasonis GAI-5562 D858 K |33 LCBF D E
%, CCLEHBEH L L THETL 7, B. distasonis
GAI-5562PDBrucella HKIM#WE LR KE#h kD% % v
T, GAM7A4 3 v FICEL L BEOHB Y ER L7,
FREEHNZELOBEIZELGAM 7 A 3 v FiC
10%fu/mle e B L HICHEMEL, 2, 4, 6B L U248
BEoOEEE Y BIE L7,

7. YU AEBAMERICB LITTE

< AddY, M, E20gRIK Y 1BSLL LTHY
B5t L7z LCBFD100mg/kg% 1 H2[El, 58 M&EOK
51, 5918 #%BL 7RIS, EBAAYE
D Clostridium difficile  CCMAXE 3 (H K RZE) # H v

TEBEE L, MBICEORATHHCCLEAV,
FLCDEBGRTEFFILERICC difficile DIEREH
Bon s EH L L Tcefotaxime®, FiE—ER%IZC.
difficile DR FEHIEAR 6N 5 HEH| & L Tcefotetan (V>
ER YA DAVALN
I. & |

1. LCBFOBRMEIIAHTAIMEANRY F 7 4

LCBFDATCCHR NS EZ@hr EUCEEMANRE
2349 5 10%fu/mlB & U10%cfu/ml¥EfE TOMICIE %
Table 18 &£ 212K L 720 10°cfu/mlI DR K % F
B L7-%5 Tix, LCBFI3B. fragilis group (Bacteroides
vulgatus, B. distasonis, Bacteroides eggerthiix B < ),
Prevotella bivia, Fusobacterium varium 3 X UC. difficile
121, BOREER LR S o 728, ZOMOB
SUFEOBEEI L TREVERIEERERL

Table 2. Antibacterial spectrum of loracarbef and reference antimicrobial agents to anaerobes

Antimicrobial agents

Organism loracarbef cefaclor cefteram cefixime
Bacteroides fragilis GM7000 200 200 50 100
Bacteroides fragilis GAI0558 >200 >200 >200 >200
Bacteroides vulgatus ATCC8482 12.5 12.5 25 12.5
Bacteroides distasonis ATCC8503 3.13 3.13 0.39 0.78
Bacteroides ovatus ATCC8483 >200 >200 200 200
Bacteroides thetaiotaomicron ATCC29741 >200 >200 >200 >200
Bacteroides uniformis GAI-5466 200 >200 50 100
Bacteroides eggerthis ATCC27754 0.78 0.78 6.25 1.56
Prevotella oris ATCC33573 0.39 0.39 0.78 0.20
Prevotella oralis ATCC33269 0.20 0.39 0.78 0.20
Prevotella bivia ATCC29303 100 50 100 50
Prevotella intermedia ATCC25611 0.78 0.20 0.78 0.78
Bacteroides gracilis GAI10428 0.39 12.5 50 200
Bacteroides ureolyticus NCTC10941 0.20 0.39 =0.05 =0.05
Fusobacterium nucleatum ATCC25586 1.56 3.13 6.25 3.13
Fusobacterium varium ATCC8501 200 50 25 25
Veillonella parvula ATCC10790 0.20 0.10 0.39 0.78
Peptostreptococcus anaerobius ATCC27337 3.13 1.56 0.39 3.13
Peptostreptococcus asaccharolyticus WAL3218 1.56 0.78 1.56 1.56
Peptostreptococcus indolicus GAI0915 =0.05 =0.05 =0.05 =0.05
Peptostreptococcus magnus ATCC29328 3.13 1.56 3.13 12.5
“Streptococcus intermedius ATCC27335” 3.13 1.56 0.20 3.13
Streptococcus parvulus VP10546 0.20 0.10 0.78 1.56
Staphyrococcus saccharolyticus ATCC14953 0.10 0.10 0.78 6.25
Propionibacterium acnes ATCC11828 0.39 0.78 0.78 1.56
Propionibacterium granulosum ATCC25564 0.20 0.20 0.39 3.13
Eubacterium lentum ATCC25559 3.13 6.25 100 >200
Clostridium difficile GAI-10029 50 200 >200
Clostridium histolyticum ATCC19401 0.39 0.20 0.78 1.56
Clostridium sordellis ATCC9714 1.56 0.78 0.39 0.39
Clostridium butyricum ATCC19398 0.78 1.56 25 100
Clostridium perfringens GAI5526 3.13 0.78 3.13 6.25
Clostridium septicum ATCC12464 =0.05 0.10 6.25 >200

Inoculum size: 108 cfu/ml



26

CHEMOTHERAPY

AUGUST 1993

Table 3-1. Antimicrobial activity of loracarbef and reference antimicrobial agents against clinical isolates

. . MIC (ug/ml)
Organism (No. of strains) Drug 50% 80% 90% Range
Staphylococcus aureus (7) loracarbef 3.13 100 200 1.56 ~200
cefaclor 3.13 100 200 1.56 ~ 200
cefteram 3.13 100 >200 3.13~>200
cefixime 12.5 200 >200 12.5~200
Staphylococcus epidermidis (13) loracarbef 0.78 25 25 0.78~50
cefaclor 1.56 25 25 0.78~25
cefteram 1.56 50 100 0.39~200
cefixime 12.5 200 200 1.56~ >200
Moraxella catarrhalis (6) loracarbef 0.78 0.78 6.25 0.39~6.25
cefaclor 0.78 0.78 6.25 0.39~6.25
cefteram 0.1 1.56 1.56 =0.05~1.56
cefixime 0.1 0.2 0.39 =0.05~0.39
Streptococcus pneumoniae (21) loracarbef 0.78 1.56 1.56 0.78~1.56
cefaclor 0.39 0.78 0.78 0.39~0.78
cefteram =0.05 =0.05 =0.05 =0.05~0.1
cefixime 0.2 0.2 0.39 =0.05~1.56
Streptococcus pyogenes (22) loracarbef 0.1 0.2 0.2 0.1~0.2
cefaclor 0.1 0.2 0.39 0.1~0.39
cefteram =0.05 =0.05 =0.05 =0.05
cefixime =0.05 0.1 0.2 =0.05~0.2
Peptostreptococcus spp. (14) loracarbef 0.78 1.56 3.13 =0.05~3.13
cefaclor 3.13 12.5 25 0.2~100?
cefteram 0.39 0.78 1.56 0.10~3.13
cefixime 0.39 3.13 25 0.39~50
Propionibacterium acnes (22) loracarbef =0.05 =0.05 0.1 =0.05~0.1
cefaclor 0.78 0.78 0.78 0.2~1.56
cefteram =0.05 0.1 0.1 =0.05~0.1
cefixime 0.2 0.2 0.2 =0.05~0.2
Klebsiella oxytoca (22) loracarbef 0.39 0.78 0.78 0.39~1.56
cefaclor 0.39 0.78 0.78 0.39~1.56
cefteram 0.1 0.1 0.2 0.1~1.56
cefixime =0.05 <0.05 =0.05 =0.05~0.39
Klebsiella pneumoniae (22) loracarbef 0.39 0.39 0.78 0.39~3.13
cefaclor 0.78 0.78 1.56 0.39~12.5
cefteram 0.2 0.2 0.2 0.1~0.39
cefixime =0.05 =0.05 =0.05 =0.05~0.2
Escherichia coli (21) loracarbef 0.78 0.78 1.56 0.39~50
cefaclor 1.56 1.56 3.13 0.78 ~200
cefteram 0.20 0.20 0.39 0.1~6.25
cefixime 0.20 0.39 0.78 =0.05~100
Proteus vulganis (7) loracarbef >200 >200 >200 >200
cefaclor >200 >200 >200 200~ >200
cefteram 0.2 1.56 1.56 0.1~1.56
cefixime =0.05 =0.05 =0.05 =0.05
Proteus mirabilis (21) loracarbef 3.13 3.13 3.13 1.56~3.13
cefaclor 1.56 1.56 1.56 1.56~6.25
cefteram 0.1 0.1 0.1 <0.05~0.1
cefixime =0.05 =0.05 =0.05 =0.05
Morganella morganii (6) loracarbef 200 200 200 50 ~ 200
cefaclor >200 >200 >200 100~ >200
cefteram 0.39 1.56 6.25 0.1~6.25
cefixime 1.56 12.5 12.5 0.2~12.5
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Table 3-2. Antimicrobial activity of loracarbef and reference antimicrobial agents against clinical isolates

. . MIC (ug/ml)
Organism (No. of strains) Drug 50% 80% 90% Range

Providencia rettgeri (7) loracarbef 200 >200 >200 1.56 ~ >200
cefaclor >200 >200 >200 1.56 ~ >200
cefteram 0.2 1.56 1.56 =0.05~1.56
cefixime =0.05 0.1 0.2 =0.05~0.2

Neisseria gonorrhoeae (13) loracarbef 0.78 3.13 6.25 0.39~6.25
cefaclor 1.56 6.25 6.25 0.39~6.25
cefteram =0.05 =0.05 =0.05 =0.05
cefixime =<0.05 =0.05 =0.05 =0.05

Haemophilus influenzae (19) loracarbef 1.56 1.56 3.13 0.78~3.13
cefaclor 1.56 1.56 3.13 0.78~3.13
cefteram =0.05 =0.05 =0.05 =0.05
cefixime =0.05 =0.05 =0.05 =0.05

Table 4. Stability of loracarbef, cefaclor, cefixime and cefazolin against Bacteroides fragilis 3-lactamase

Drug Activity (umol/min/mg of protein)
0558 7955 10150
Loracarbef 0.537 0.196 0.184
Cefaclor 0.965 0.238 0.463
Cefixime 0.231 0.079 0.043
Cefazolin 0.612 0.362 0.905

720 ZOWKMRE I T AEEH IXCCLE 13IZFE
TH 572 B. fragilis\Z ¥ 5 HEERHIECFTM ®
CFIX& W R4 57,

10%cfu/mIBERE D BB, 10°cfu/mIHEHE T DOR# &
D, 2~4fEWHEERTEMER L2, 45128 lacta-
masek AT 5 W TDH B B. fagilis group, P. bivia
Tid, 4~8fFLLL L BFEICHERIZS 7 M L7z,

2. EERRSEERR T T AHEER

PEERRIK MR % B\ CLCBFOHIBITER 21851 L
720 10°fu/mIEFE DAL % Table 3-1, 3-212/R L7z,
CCLE ARDMEANRY PV ERLI, ThbBS
aureus, S. epidermidis, M. (B.) catarrhalis, S. pyoge-
nestZH L CIICCLE & RIBENMBEN 2R L7,
Peptostreptococcus spp., P. acnestZxF L CIXCCL & b &
NIHBIER %R L7 K. oaytocalZI3CCL & FAZEE,
K. pneumoniae, E. colilZ*t L TIZCCLL ) 2R EN,
P.mirabilis\ZI3CCL & ) R R L BB TH o712, T /-
P. vulgaris, M. morganii, P. rettgeriiZ{XCCL & [BI4%(C
PBER %2R &% h 5720 N. gomorrhoeae 1%, CCL &
D1EEN, H. influenzaell IICCLE RS DHBHTH
PYAR

3. LCBF?B. fragilisH1 3% f-lactamase (2 X 3~ 5 Z5E

#

LCBF i3, B. fragilis GAI-0558, GAI-79553 X Uf
GAI-10150 1 3 @ B-lactamase 2 &F LINK 53 % %13
720 LCBFI3B. fragilisDE4E T 5 f-lactamasetIxt L,
CFIX& WAREET, CCLB L UCEZE IZIFRIBENE
EMTH 5 72(Table 4),

4. LCBFDB. distasonis GAI-5562 O 145 i 4 (- &
2T

LCBF &, B. distasonis GAI-556242xt L, MICLL L
DRETHBEMIER L, & 5IZLCBFD1/2MICH
FET b ER %R B UBICREMICE C Z L0
bh, WBIZCHW/CCLL W BN/ LCBFB L
CCLD Z BRI T AMICIE, W I'hb12.54g/ml,
Z L TMBCi3258 X 1M200¢g/mI T - 72(Fig. 1)o

5. LCBFO<™ A ERNME# I RITTH

LCBFD < A EBHNME# ISR IITHEE LR L
7o LCBFIICCL & R#kICIXERIL1 Bi4d 5V id Pk
THHRDOEBABTY T DC. difficile DIETE X FHE L 25
572(Table 5),

o 3

LCBF X, L < BA% & h/-# Ocarbacephem T

567 Carbacephem# DEH| & L TI3 AFEH| At 7
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Bactericidal kinetics of loracarbef against Bacteroides distasonis GAI-5562.

Table 5. Emergence of Clostridium difficile in mouse caecum contents after 5 days dosing with loracarbef and other agents

Days after No. of Clostridium difficile
Antimicrobial* Route completing (colony forming units/g of caecum content)
administration <102 102 103 104 10% 108 107
Loracarbef p.o. 1-day 5
7-day 5
Cefaclor p.o. 1-day 5
7-day 5
Cefotaxime s.C. 1-day 2 1 1 1
7-day 3 2
Cefotetan s.C. 1-day 5
7-day 2 1 2
Control 1-day 5
(no drug) 7-day 5

*Five mice (ddY strain) received each antimicrobial at a dose of 100 mg/kg twice a day for 5 days.

THOTOBRKHFELITEGETHLIMETHY), D
MEAPEHEHREICHLEDL ) ZHREARY FT 4%
RTONEHEKRSHALHTHA, FHHIE, LCBFN3I2
WHAE33k & RIL WV EF OB A E A Bin vitro L
BEH % BEfF OF Ocephem & lWEHREF L7z LCBFD
BAMEICHTLEIMEARARY + 7 LIXB. fragilis
group, P. bivia$ & UC. difficiletZxt L Tid251g/mILA
FORBMHEAMICER LA, FOMOMEMIZIE,

6.25ug/mILL T L ENIMICER L, FDOHE AN
7 b7 AECCLOZFN EFFHITHBML T 72, Satoh
(X AEHIASB. fragilis groupl &+ RINBEEA R S
A, BREAMEREIC T CHICBER 4R
CERLEMNERVCTEICERE LY, ¥£5 0mE
i3, Peptostreptococcus spp. D # 7% 5 3 Prevotella spp.,
Fusobacterium nucleatum, Veillonella parvula 7 & F |2

BRI L ) EHOBIMREE,» S S h s - b
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PEVERIOHF LTOHVREERAEAE LTSS
b, $REMIUBERB LY TS NDP. acnesiZ
AL THHCMBEERA LRSI LSO N, EED
DA T S LCBF DB. fragilis group 2343 AHE /713
+HTiE W EZGNLD, FOBEIZOWTRE
+5BHT, LCBFDB. fragilisDEAE T 5 B-lactamase
I ARERERET L 7co RERIXICCLRCEZLE (2
EEREICMAKFBE XA LVBELLE R 57,
LCBFECCL & 131X FIBE % B. fragilis i 23§ % MICso,
MICgo B & U'MICgo % 7R L 72A%, B-lactamaseE A #EA°
fE\WEBRTH BB. distasonis GAI-5562 % > THat
L7 MRS R § 28 Tid, LCBFIIMICH % \»
BENULDOBRETHNIRENIERTAZ L, £
ZDORBMERIICCLE ) b R XMW Td 22 »
EEZONBBEDIHFONT, Blactamase ¥ EE T
LHEKRTH HP. bivialZ#F L THLCBFIZ R L&\ MIC
%R L7270 Prevotella spp. \Z4&P. bivia AAHIZ b B-lac-
tamase ¥ BAE T AKRNPHFET A I EFHRES ATV S
DT, CORICEELTHwLOAZITRIE R O %
l’ﬂ)o

AREHOCFERERBETRIE L BELBAREOH S
ZEDHMONTWAC. difficile 23T HHE 135V,
AEHD100mg/kg, 1H2H <Y 2IIEOKS L, <
T AEBADC. difficile DREEESER 5N L5 LD
POREIA TO A, WEBE LTHW/CCL L [
ICREMBIR O o7,

DEDKERE, KERD200mgHEOKRS THL F
2B ACmaxh7.44ug/mITHHL LB EZ H LW,
LCBF X, AEHEMAKIBTELBELEL,
10°cfu/mIEFET12.51g/mIbL | & BB VMICR A
¥ % B. fragilis groupD WK, P. bivia, F. varium% |
CBERMR IO L CRRRMICEREI i can L E
ZAbhb,
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In vitro antibacterial activity of novel carbacephem, loracarbef,
against anaerobic and aerobic bacteria

Kunitomo Watanabe, Naoki Katoh, Yoshinori Muto, Kaori Tanaka,
Yasunori Tanaka, Haru Katoh, and Kazue Ueno
Institute of Anaerobic Bacteriology, Gifu University School of Medicine
40 Tsukasa-machi, Gifu 500, Japan

The in vitro antibacterial activity of a novel carbacephem, loracarbef (LCBF), against 33
reference anaerobic bacteria and 243 clinical isolates was evaluated and compared with that of
cefaclor (CCL).

The stability of this compound against S3-lactamases derived from three Bacteroides fragilis
isolates was also determined.

LCBF showed activity similar to CCL, and inhibited the growth of almost all anaerobic reference
strains tested at a concentration of 3.13 xg/ml, except for several species including B. fragilis,
Bacteroides thetaiotaomicron, Bacteroides ovatus, Bacteroides uniformis, Prevotella bivia, Fusobacterium
varium and Clostridium difficile. LCBF was more active than CCL against clinical strains of
Escherichia coli, Klebsiella pneumoniae, Peptostreptococcus and Propionibacterium. LCBF, like CCL,
was hydrolysed by B-lactamases from three isolates of B. fragilis (GAI-0588, GAI-10150 and
GAI-7955).

LCBF did not induce the overgrowth of C. difficile in the cecum of mice given an oral dose of 100
mg/kg twice a day, for 5 days.
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