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Capnocytophaga ochracea ¢ X IFTIEHRE 111 IREEH
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Table 1-1 Comparative antibacterial activity of clavulanic acid, ticarcillin, BRL28500 and
piperacillin against anaerobic bacteria
CVA TIPC BRL28500 PIPC
Stock No. Strain 106 | 108 | 105 | 108 108 10° 10 | 100
ATCC14956 | Peptostreptococcus magnus =12.5| =12.5 0.39 0.78 | £0.10 | =0.10 | £0.10 | =0.10
» 29328 | P magnus <12.5| =12.5 0.20 0.20 | £0.10 | =0.10 | =0.10 | £0.10
n 13953 | P. asaccharolyticus <12.5 25 <0.10 0.20 | £0.10 | =0.10 | =0.10 0.20
WAL3218 P. asaccharolyticus <12.5| =12.5| =0.10 0.20 | =0.10 | =0.10 | £0.10 | =0.10
ATCC27337 | P. anaerobius 100 400 0.78 1.56 0.78 6.25 0.39 6.25
VPI5464-1 P. micros 25 50 =0.10 0.20 | £0.10 | =0.10 1.56 0.39
» 0546 Streptococcus  parvulus <12.5| <£12.5 1.56 1.56 | <0.10 | <0.10 0.78 0.78
ATCC25175 | S. mutans 25 200 1.56 1.56 0.39 0.78 0.20 0.20
n 27735 | S. intermedius 25 100 1.56 1.56 0.78 1.56 0.20 0.39
n 27823 | S. constellatus 50 100 1.56 3.13 1.56 3.13 0.39 0.39
#6919 Propionibacterium acnes 25 50 <0.10 0.20 | £0.10 | =0.10 | =0.10 | =0.10
n 25564 | p acnes <I12.5 25 0.39 0.78 | £0.10 | =0.10 0.20 0.39
n 11828 | p acnes <12.5 50 0.39 0.78 | =0.10 | =0.10 0.78 3.13
n 11827 | p acnes 25 50 0.78 0.78 | =0.10 0.20 1.56 0.39
n 8486 Euvbacterium limosum 50 50 25 25 25 25 <0.10 | £0.10
n 27803 | E. cylindroides 12.5 50 0.39 0.78 0.39 0.78 1.56 3.13
VPI0310 E. plauti <12.5 50 6.25 | 12.5 6.25 12.5 0.39 0.78
7 0311 E. plauti 25 100 6.25 | 25 6.25 | 25 0.39 | 100
ATCC25986 | E. aerofaciens 50 50 3.13 3.13 3.13 3.13 | £0.10 0.20
n 15703 | Bifidobacterium adolescentis 100 200 0.78 0.78 0.78 0.78 | =0.10 | =<0.10
n 14940 | Clostridium symbiosum 50 100 0.78 0.78 0.39 0.78 0.20 0.20
n 14501 | C. innocuum 400 400 6.25 12.5 6.25 12.5 1.56 1.56
n 25537 | C. clostriditforme 25 50 0.78 1.56 0.39 1.56 | =0.10 | =0.10
n 13123 | C. perfringens 25 50 0.39 0.39 0.20 0.39 | =0.10 | =0.10
n o 3624 C. perfringens 25 50 0.20 25 0.20 12.5 =<0.10 25
n 25382 | C. ramosum 100 200 0.39 0.78 0.39 0.78 | =0.10 0.20
n 9689 C. difficile >400 >400 12.5 12.5 12.5 12.5 3.13 6.25
» 10779 | C. tetani £12.5| =12.5| =0.10 1.56 | =0.10 0.20 | =0.10 0.78
»n 19406 C. tetani 25 25 0.20 0.78 | £0.10 | £0.10 | =0.10 0.20
n 19401 | C. listolyticum 25 100 0.39 0.39 0.39 0.39 | =0.10 | <0.10
19404 | C. sporogenes 100 200 0.39 0.78 0.39 0.39 0.20 0.78
n 3584 C. sporogenes 50 100 0.39 0.39 0.39 0.39 0.20 0.20
»n 19402 C. novyi A £12.5] =<12.5 0.20 0.20 | £0.10 | =0.10 | <0.10 | =0.10
n 19405 C. tertium 25 100 6.25 12.5 6.25 6.25 3.13 6.25
n 9714 C. sordellii <12.5 25 0.39 0.39 | =0.10 0.20 | <0.10 | =0.10
n 10790 | Veillonella parvula 25 25 1.56 1.56 0.39 0.39 | 25 25
VPI4249 Fusobacterium mortiferum 100 >400 0.78 6.25 0.78 6.25 0.39 6.25
B-108B F. mortiferum 200 200 0.78 1.56 0.78 0.78 6.25 6.25
n 917 F. mortiferum 400 >400 0.78 6.25 0.78 6.25 6.25 | 25
VPI5696 F. mortiferum 200 200 0.78 1.56 0.78 1.56 0.39 0.39
SPH-1 F. necrophorum <12.5| s12.5| £0.10 | £0.10 | £0.10 | =0.10 | =0.10 | =0.10
ATCC25281 | F. necrophorum <12.5 25 <0.10 | =0.10 | =0.10 | =0.10 | =0.10 | =0.10
n 10953 | F. nucleatum =12.5| =12.5| =0.10 | =0.10 | =0.10 | =0.10 | =0.10 | =0.10
F-1 F. nucleatum =12.5| =12.5| =0.10 | =0.10 | <0.10 | <0.10 | £0.10 | =0.10
ATCC25586 F. nucleatum <12.5| =12.5] £0.10 | <0.10 | £0.10 | =0.10 | =0.10 25
VPI0482A F. gonidiaformans <12.5| =12.5| =0.10 | =0.10 | =0.10 | £0.10 | =0.10 | 0.10
» 4381 | F. gonidiaformans <12.5| =<12.5| =0.10 | £0.10 | =0:10 | =0.10 | <0.10 | <0.10
ATCC8501 F. varium 200 400 1.56 6.25 1.56 1.56 6.25 6.25
VPI4877 F. naviforme <12.5| =12.5| £0.10 | £0.10 | =0.10 | =0.10 | =0.10 | =0.10
ATCC25285 | Bacteroides fragilis 25 25 12.5 50 <0.10 0.78 3.13 50
GM7000 B. fragilis =12.5 100 12.5 25 =0.10 1.56 1.56 12. 5
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Table 1-2 Comparative antibacterial activity of clavulanic acid, ticarcillin, BRL28500 and
piperacillin against anaerobic bacteria
. CVA TIPC BRL28500 PIPC
Stock No. Strain 10 " o 108 106 10° 108 108
ATCC8482 B. vulgatus 50 100 0.78 1.56 0.78 1.56 3.13 12.5
NCTC10941 | B. ureolyticus <12.5| =12.5| £0.10| =0.10 | =0.10 | =0.10 | =0.10 | <0.10
ATCC29799 | B. capillosus 50 100 0.78 3.13 0.78 3.13 | =0.10 | =0.10
GM7007 B. distasonis <12.5| 100 12.5 25 0.39- 0.78 6.25 | 25
ATCCB8503 B. distasonis 200 400 0.78 0.78 0.78 0.78 0.39 1.56
‘WAL2926 B. thetaiotaomicron 25 100 25 25 0.78 1.56 | 25 25
WAL3304 B. thetaiotaomicron 25 25 25 50 0.78 0.78 | 25 50
ATCC2974 B. thetaiotaomicron 25 100 25 25 0.78 0.78 | 25 50
GAI 0413 ‘B. melaninogenicus =12.5| =12.5| =0.10| £0.10 | =<0.10 | =0.10 | =0.10 | 0.10
GAI 0410 B. melaninogenicus =12.5| =12.5| =0.10| =0.10 | =0.10 | =0.10 0.39 0.39
GAI 0411 B. melaninogenicus <12.5| =12.5| =0.10| =0.10 | <0.10 | <0.10 | <0.10 | 0.20
GAI 0416 B. intermedius 200 200 <0.10| =0.10 | =0.10 | <0.10 | =<0.10 0.20
ATCC25611 B. intermedius =<12.5| =12.5| =0.10| <0.10 | =0.10 | =0.10 | <0.10 | =0.10
JKI8 B. intermedius =12.5| =12.5| =0.10| =0.10 | £0.10 | <0.10 0.39 0.39
ATCC27754 B. eggerthii =12.5 25 =0.10 | =0.10 | =0.10 | =0.10 | =0.10 0.78
GAI0414 B. asaccharolyticus =£12.5| =12.5| =0.10| =0.10 | =0.10 | =0.10 0.39 0.78
n 0415 B. asaccharolyticus <12.5 400 =0.10 | =C€.10 | =0.10 | =0.10 | <0.10 | =0.19
n 0412 B. asaccharolyticus =12.5| =12.5| =0.10| =0.10 | =0.10 | =0.10 0.39 0.78
ATCC25260 B. asaccharolyticus >400 >400 =0.10 0.39 | =0.10 0.39 | =0.10 1.56
n o 8492 B. uniformis =12.5 25 3.13| 50 <0.10 0.20 1.56 25
n 8483 B. ovatus 25 50 50 50 0.78 0.39 12.5 12.5
#6 Capnocytophaga ochracea 25 50 =0.10 | =0.10 | =0.10 | =0.10 | <0.10 | =0.10
# 27 C. gingivalis 25 25 0.39 0.39 | =0.10 | <0.10 | <0.10 | =0.10
5531 C. ochracea 50 100 =0.10| =0.10 | =0.10 | =0.10 | =0.10 | =0.10

TIPC % XU CVA oZFxh i 12mg/mouse, 12mg/
mouse ¥ XU 0.75 mg/mouse ¥FETHE Lico Bk
E3ABR<YAXERL, KTOWEERYEER
Qg VBEBOREY, $i-tokifrnz EBREFO
BHOBERRE L, Fi, 254 o plasticloop %
BOTBHORE X ZOERXHETE L,

e %5, B.fragilis GAI-0558 iz %t 3 % BRL 28500,
TIPC % X 0t CVA o MIC X £& 4 1.56 pug/ml, 25
pg/ml ¥ XU 100 pg/ml TH »Too

II. & =

1. HSHEOBEEKIINT 5 CVA, TIPC, BRL
28500 ¥ LU° PIPC O#iEN

108 cfu/ml DFMTH B &, CVA WS E O %
L OEBORE HIEIET 5 Dic 25~400 pg/ml P LD
EwNEYX Ui, CVA 0 12.5 pg/ml CHREMI-FTRET
> -7 X, P.magnus, P.asaccharolyticus, S.par-
vulus, C.tetani, C.novyi A, F.necrophorum, F.nu-
cleatum, F.gonidiaformans, F.naviforme, B.ureoly-
ticus, B.melaninogenicus, B.intermedius ¥ XU B.
asaccharolyticus THhH -1,

TIPC 13, HKHELBRRVCHENZRL, X0’
LAEDHEBORE * 6.25 pg/ml THIE L, LA L,

E.limosum, E. plauti,

C.innocuum, C. perfringens,

C. difficile, C.tetani, B.fragilis, B.distasonis, B.the-
taiotaomicron, B.uniformis, B.vulgatus [=Xf LT3,
12.5~50 pg/ml HBETH - Too

BRL 28500 (¥, E.limosum, E. plauti, C. innocu-
um, C.perfrigens, C.difficile %l LEHRORE %
6.25 pg/ml THIHI Lz, Hic, TIPC 2% 25~50 pg/ml
D MIC %7~ L= B.fragilis, B.distasonis, B.thetai-
otaomicron, B.uniformis, B.ovatus XL, 0.39~
1.56 pg/ml L\ 5 Wy MIC ®7R Lo ¥ 7, FDfE0D
BfEicoWTd BRL 28500 % TIPC AL, BL
HENEZRTERE S - 7 (Table 1),

2. CVA fRinBw X5 TIPC o MIC oZ{kicow
T

2.5, 5% XV 10pg/ml © CVA » % F-B0
TIPC OHE N %, CVA OXLERYEHT 5B TR
L,

TIPC LA E Ny MIC %R LE-Eikkic o T DA
DR % Table 2 {T/R L1z,

CVA DR X 2B OIS bhish -1

3. BRSO BED B.fragilis wwit3 23 MIC

HEIR#ED B. fragilis 114 ##% i\, BRL 28500 04
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Fig.1 Comparative MIC’s of BRL 28500, Fig.3 Comparative MIC’s of BRL 28500, TIPC
TIPC and PIPC against clinically and PIPC against clinically isolated, B-
isolated strains of B. fragilis lactamase producing strains of B. fragilis
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Fig.2 Comparative MIC’s of BRL 28500, Fig.4 Comparative MIC’s of BRL 28500, TIPC
TIPC and PIPC against clinically and PIPC against clinically isolated, §-
isolated strains of B. fragilis lactamase producing strains of B. fragilis
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Fig.1,2 &wR Lo %7, 114 fkeh f-lactamase high  fragilis 114 BRicx{3 % MIC 1%, 6.25~0.1 pg/ml LT
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Table 3 Protective effect of BRL28500 against experimental mice abscess due to

B. fragilis

Group

Incidence of
abscess formation (%)

BRL28500(12mg/mouse)

TIPC (12mg/mouse)
CVA (0.75mg/mouse)
Control

5/10 (50)
8/10 (80)
10/10 (100)
10/10 (100)

L, FOE—7i% 25pg/ml & 100 pg/ml L EWZH 5B
2 1N F%R R Lo PIPC o MIC % 0.1 pg/ml~
100 gg/ml HAL, FDE— 2713 3.18 pg/ml &hH -
13, 50 pg/ml DORTICd /NI 7elAigld Hiic,

108 cfu/ml EECTORBE D &, 3FEHED, 10°
cfu/ml 2R TORK L h 2N 2 BB ET
hZGfEARZED bhic,

B-lactamase BEEAE Iz LTix, BRL 28500 o MIC
i3 TIPC, PIPC X Y BEEZEMNRD bh it (Fig.3,
o

4. BRL28500 DFEERM~ v AR TEREURC & 2
HER

B. fragilis GAI-0558 @ 6.4 x107 cells %# ACC L [H
By A TEETS L, 1007 WBEAELT
o

—7, BRL 28500 58 Ci% 10 JErh S E TR EF
BAEDbhigh - teo ¥z, TIPCHEF T 10T
F8LICIBER, Db, ¥ CVA £ 58 T
100% B k7D (Table 3),

III. *# ®

Clavulanic acid (CVA) (X RICHMOND Ic, II, III,
IV S XOVEIWBT % B-lactamase & ANFIHENCIES
L, TR ARNZIHE T 5, CVA (3, BT amoxicillin
(AMPC) (ELAIhicfE oAl BRL 25000 & L CEIR R
h, BBRHHRIh T 5, ¥, = BRL25000 D
SHECHT AHEFERA VT, FrEg Lic?,

4[E, CVA 12 TIPC LEAZIh, ESHBEHEYHE
BRL 28500 & LCBRE S hic,

#dkiz o o BRL 28500 D&tE A3 5 HEER
OWTHRES Lic, TIPC i3, B. fragilis % lREMHE
CEVCHEDR2RTZ &85 T AA%, RICHMOND
Ic B B-lactamase wELET 5 B.fragilis it LTIk
HEIARERVZ EHHbR T2,

T, BT EFHKMEOSEEK KT 5 TIPC
DPE 2 RE Lico

TIPC % E.lLimosum, E.plauti, C.innocuum, C.
perfringens, C. difficile, C.tertiumis " ® Eubacterium
B L Clostridium Dk 5 Hi%E & B.fragilis, B.theta-

iotaomicron, B. distasonis, B.uniformis, B.ovatus 7t
YD\ @ % B.fragilis group WRT 2 HEECH L
12.5~50 pg/ml &5 HBHIE L MIC &R Lichs, %
DO OEBER LTIE&T 6.25 pg/ml LT {EL-MIC
FRTI EAHER I NS

TIPC x3 5 MIC % 12,5~50 pg/ml & KBS
Mo t-BED 5, E limosum, E.plautii, C.innocu-
um, C. perfringens, C.difficile, C.tertium, Ti¥ CVA
LOBAR L AHENO K E L BD ORI -7,
B.fragilis group o LTi%, 4800 8EREONE
FIDBEEHEED bt E. limosum, E.plautii, C.in-
C. difficile, C.tertium (3 -
lactamase #E443, p-lactamase [14}® mechani-
sm T TIPC CiiftE%m$d D LHERMI NS,

¥7:, TIPC MErxtT% CVA OLERRHHT
HEHT, 2.5 5 % X0° 10 pg/ml D—FEED CVA %
LT TIPC o MIC ##5 LckER, MREE
X LUTIL 2.5 pg/ml THHTHBHZ ENRADOIT,

Bz, FEERMEAS LiE LiES B X 1 B B.fragilis
114 #iexf LT, TIPC & CVA o4 TIPC B X
DAZERARMENOWE LR LI, B-lactamase detec-
tion paper (Oxoid) & Cefinase® disk(BBL) o 7 J5
T L 7c %5 B-lactamase high producer @ 5 %, 108
cfu/ml 48T TIPC B 100 pg/ml Ll ko MIC %
TRTHRIL CVA OFiintc4& T 6.25 pg/ml o MIC &g
')TC.O

F1c, Jomer HAER LI =Y ARKTBET B E
=5FAwRAWT, TIPC, CVA Bt TIPC: CVA o
BED in vivo TOHREN & HE LY,

B. fragilis GAI-0558 L Autoclaved caecal contents
DEGHEET, 3~4HHEIE 100% BEUR L
75, TIPC & CVA oEAEFRSE T X b 10 L 57T
TRBERAHEEL, &Y O5ETEEFORH
DEIX control FCH L, BL»A T, TIPCE:
DHEE IV LTSN RErE R LD R &0 b,
TIPC £CVA fii4 @ BRL 28500 (¥, TIPC EjhiT* D
R T & 7o h » 7o B-lactamase FEA B. fragilis
DRPIEC T4 TE B LBbhis,

nocuum, C. perfrigens,
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ANTIBACTERIAL ACTIVITY OF BRL 28500
(CLAVULANIC ACID-TICARCILLIN)
AGAINST ANAEROBES

Kunrtomo Waranase, Kakuvo Sawa, Kazukivo Yamaoka, Haruki Sawamura,
Maxkoto Aoki, Tovoko Kosayvasur and Kazue Ueno

Institute of Anaerobic Bacteriology, Gifu University, School of Medicine

In vitro and in vivo studies of the antibacterial activity of BRL 28500, a formulation of ticarcillin
with the S-lactamase inhibitor, clavulanic acid, against anaerobic bacteria have been conducted.

BRL 28500 at 6. 25 p#g/ml inhibited the growth of most of the anaerobic reference strains in our
laboratory. Extremely potent anti-bacterial activity was seen against 114 clinically isolated of B.
fragilis. When 2.5 pg/ml of clavulanic acid was combined with ticarcillin and BRL 28500 showed
particularly strong activity against 40 strains S-lactamase producing strains.

In an in vivo study BRL 28500 showed strong activity against experimental subcutaneous abscesses
in mice caused by B-lactamase producing B. fragilis.



