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ABERIC BT 5 BRL 28500 (Clavulanic acid-Ticarcillin)
DEBER « FRARE

kil B EHAEE - RHF—KX-BTHRHR

ERIEE-BJ

=ZEEBEGSH ]S O#F

BERRFEFTHE=SNBELE

B-lactamase fHEH|D clavulanic acid & ticarcillin @ ¥4 HEAH| o BRL 28500 1zo\,

SRR B B R, BRREIBGR 21T > 7

(1) HED : HEHR BB D coagulase(+)Staphylococcus spp., coagulase(—)Staphylococcus

spp., E.faecalis, E.coli,

C.freundii, Klebsiella spp., E.cloacae, S.marcescens, P.aeruginosa,

B.fragilis iw->\T BRL 28500 %5 X 0¢ TIPC, TIPC+CVA (2 pg/ml), MZPC 0B/ REHMEILE
BESRE Lo = O Tz BRL 28500 X, B.fragilis .o LERTHE N %R LI,

(2) MKRFBT: BEAFBOZLIhBEEAESE, BD 5 5EH 9 B> ~T BRL28500 1.6
g &7 (BAREERT) 1« one shot X L, JEKR XVEEABHEES ~ D BITH bioassay iz
CHIE LTzo TIPC, CVA 3tiz 90 41z TIPC T 44.1~141. 3 ug/ml, CVA T 0.8~2. 48 ug/

ml D& REXR Lo

(3) MBH=BT: SEERBERES 2 £ic BRL28500 1.6 g # MilHiER, 30 4, 60 4,

120 43, 240 ek BT ERRL, AR OBEHF~OBTEIE Lo

261 & L EH 1R

B CEERECE L, TIPC 12.89 ug/ml, CVA 0.67 ug/ml T2 - to

(4) BERFEFBUR : RS S 6, RREREX 20, BMmiE 246, A2 45,

KERG %

16, MEEEMRIEE 1 MO 13 filic BRL28500 ##5 1, E%1, H% 10, EH2HA0KELH
7o BIFAE IOFHOHEBLELh ABRBREEREE 21 AL A bRl

BRL 28500 % clavulanic acid (CVA) & ticarcillin
(TIPC) % 1:15 0EA THEL L EHARAREDEN
#ehs (Figl), CVA BEEE —F » 2 &R L
7c B-lactamase [E EHI DT, ThEFOTMENIMNEEL,
BECREERERT S C LR wy, MEEOEE
3+ % P-lactamase (JFieR=v ) F—ERHEB IV A F
4377y ARY F—¥H) LRTHPCHEAL,
Z OEREEE XATRELT 5, Z0icwd TIPC Lo ff
A kb TIPCHtHEE N LT HEEMNIERA L THE
ERA%YTRT ORI S Y, Klebsiella spp., P.vulgaris,
B.fragilis 1t ¥, $%¢k TIPC wESH O WEET ¥
THEARZ P 7 aRBEREh L EREThTWEY,
4, # 1%, BRL 28500 o /RHABRI 31 5 281,
EERMBRHEZ T kD TRET 5,

I. #E&SLUHE

(1) HED  BZERFEONFIHRELSEED coagulase
(+)Staphylococcus spp. 27 ¥, coagulase(—) Staphylo-
coccus spp. 27 ¥, E.faecalis 24 ¥k, E.coli 27 ¥k, C.
freundii 14 Bk, Klebsiella spp. 27 ¥k, B. fragilis 26 ik
IZ2\ T, BRL 28500 DHiEE 1% A A L RE & EH

BV U CR/REHREERECIT MIO®NEL &
¥ T TIPC, TIPC+CVA 2 (TIPC iz CVA 2 pg/ml
UM Licd D) ¥ XU mezlocillin (MZPC) nthé
B U, MR RS L U° 100 EARERT
Toto

¥ Jc, Bacteroides B p-lactamase FEAKEIEET S
BAEEERED 18 AT UV BTV Brre
gilis 36 #krh 7 BAEE B-lactamase EEARER IR L1
b Bk 2 T BRL 28500, TIPC,
(ABPC), cefazolin (CEZ), cefoxitin (CFX), cefme-
tazole (CMZ), ceftizoxime (CZX), cefmenoxime (C-
MX), cefotaxime (CTX), cefoperazone (CPZ) XU
latamoxef (LMOX) D#&#HiAF© MIC #HTE Lo

(2) BKHBA : EAKBOAR LI HERAEE
BB 5 S BES 9 ZicHigi 1.6g o BRL 28500 % one
shot ¥4, AL LT 30 4, 60 4, 90 4, 1204
DIFKE i3 BN BHEAD BTREY 8mm ~-
R—F g Ay GREESMERD i@ L, TIPC 3 XUFCVA
DRERIE L1, TIPC DORERE L P. aeruginoss
NCTC 10701 %, ##: CVA i3 K.pneumoniae ATCC

ampicillin
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Fig.1 Structural formula of CVA and TIPC

COOK

_H
“\CH.0H

Potassium clavulanate

Molecular formula : C;HsKNO,

Molecular weight :237.25

Chemical name : Potassium (2)-(2R,5R)-3-(2-
hydroxyethylidene) -7-oxo-4-
oxa-1-azabicyclo [3. 2. 0] hep-
tane-2-carboxylate

s A
(.:OONa
u CHCONH---4

Sodium ticarcillin

COONa

Molecular formula : CysH14N;NayOeS,
Molecular weight :438.38
Chemical name : (28, 5R, 6 R)-6-[2-carboxy-2-
(3-thienyl) acetamido]-3, 3-
dimethyl-7-oxo-4-thia-1-azab-
icycio [3. 2. 0] heptane-2-carbo-
xylic acid disodium salt
29665 ¥ REW & T 5 HENFNERETH > 7ee B
ERBFRS X O HRECE, 0.1M 7 = v ERIEEIE
(pH6.5) %{EA Lic, £72, Th EEITLT30 HED
MEFRERE LA REMBIERICIX e b L& A
1
(3) MHEBT: 260 AEHERBAE & A
1.6g % 1| RERTSERES, ERADCIB i 2 RE
L7co TIPC DEEERIE L P. aeruginosa NCTC 10701
%, ¥ CVA 11 K.pneumoniae ATCC 29665 *H:5E
BT 2MAEMFIERE TF - foo EREMBIFRSR X
UHRKIIL, 0.1M 7 = @il (pH6.5) »{EH
Lo ¥7c, ZHEXET LT 30 Ao miEpES #l
TE LT,
8k, LR 2FOBEOHMIUT IZRTED TH 5o
G No. 112, 52 B, FELES IO+ HKBE
BB PN R Y X o Licrod, BIIEE T-tube 3
Bo Lin L, FrHSEEIRD ¥ D AEBAXRD D - 720
T-tube X h31 @ 500~700 ml BOBEHEEH »RD
T,
R No.2 12, 66 5Tk, WIS CBAM, B
ABFTLY, WL D PTCD HMALTH - 7ctod, #

CHFBRERE 12 RD Y, fBY 1 B 300~500 ml BOHE
H 2D T i,

(4) FRIKGERBUE : FBBf1 59 £8 A X b 60 £8 A
¥ TRUBEZZ LIRS 13 2o LAFRHES L,
T DEERZE, BIfERLE %R Lico REFEXKA
1.6g 7% 3.2g #1H 1~2 [@, 5~13 AR A%
HELic, HEGEERYES g, BREREE X260, &M
E26l, frkdlE 26, KELM%1 0, EERES
1BITH - teo BHRHER, FAE LTTROHELE
TR TiTlotco ThbbEMNLIIREIHB T TIZ
FEERDOREAEREERLNLER LSO, e
35 BB ¥ CREEERDBEHEHIH L LERL
Lo, EHL, 7T BMOBRSR X > THERDSEY
ANV HERLI-bDE Lic,

II. & i 1

(1) @D

Fig. 2 Sensitivity distribution of isolates
coagulase (+) Staphylococcus spp.
27 strains (X1 dilution)
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s 40F g
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3 20: g
i L | 1 ! L (ug/ml)
Drug MIC|£0.1 0.2 (.39 0.78 1.56 3.136.25 12.5 25 50 100 >100[Total
BRL28500 1 1 11 4 2 5 3 27
TIPC 1 1 5 10 3 1 6 27
TIPCCVA2] 1 1 1 12 5 1 2 1 3 27
MZPC 1 2 1 2 5 16 27

Fig. 3 Sensitivity distribution of isolates
coagulase (+) Staphylococcus spp.
27 strains (X 100)

N
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100F
Ssor e
§ /
& 60F /
N —— BRL 28500
S 401 — TIPC
< —- "\r1Pc+CVAZ
g 20+ // ) MZPC
b B : ”:-(’ f ! ! I L 1 1 |(/‘g” ml)
DropMICEIT02 039 0.8 153865125 5 5 10 >I0[Total
BRL28500 2 10 7 4 2 2 27
TIPC | 1 T 1 3 13 2 1 3 2| 27
TIPC<CVAZ 2 1 9 9 1 3 2 27
MZPC 1 3 7 6 3 3 4 o7
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EEEE EREEL 100 EFREREETT -
#% BRL 28500 TIX&ZH & b ICHVCEBOFE LY -
7o /5 7ERRUI00 EHFEREFTH, LI TRk BE
oW TRND &,

coagulase (+) Staphylococcus spp. 27 ¥Tix BRL
28500 & MIC 4% 1.56~100 pg/ml Ll F iz 4 71 L,
peak { (3 6.25 pug/ml TH » fzo TIPC D peak (X
12.5 pg/ml LAFH 1 EET ShTu i, TIPC+CVA
2 13 3.13 pg/ml iz peak fEAZ BRI (Fig.2, 3)o

coagulase (—) Staphylococcus spp. 27 BTz, 0.78
~>100 pg/ml 475 L, peak fEix 6.25 pg/ml TH -
t:o TIPC BphCIXREIEICAM L. 451 peak fEIZA
bhiih ot (Fig.4, 5)o

E.faecalis 24 Bz T, BWRER FRERER
LA AR T 25 pg/ml Pk L, i TIPC
+CVA2 TR\ T LR TH » e (Fig.6, 7)o

Fig. 4 Sensitivity distribution of isolates

coagulase (—) Staphylococcus spp.
27 strains (x1 dilution)

(%)
100
:
© 80F
st
= 60}
3 4of —— BRL 28500
El o — TIPC
E o ——— TIPC+CVA2
Q C
peee L (ug/ml)
DroaMIC[20.10.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100>100| Total
BRL28500 1 2 4 12 3 1 41 27
TIPC 3 6 2 3 4 2 6] 26
TIPC+CVA?2 31 3 3 7 2 1 1 5 26
MZPC 1 2 1 2 1 5 5 2 1 7] 27
Fig.5 Sensitivity distribution of isolates
coagulase (—) Staphylococcus spp.
27 strains (x100)
(%)
100
=}
S 80F
- -
[
= 60
é - — BRL 28500
w 40 —_— TIPC
= 4 —-— TIPC+CVA2
g 1ZPC
5 20F
© 7
I”( 1 1 1(”g/m])
Dru MICJ<0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 >100{ Total
BRL28500 5 8 9 3 2 27
TIPC 3 8 2 3 5 3 2 26
[PC+CVA2 1 3 3 5 6 4 2 2 26
MZPC 1 3 7 7 3 2 2 1 1 27

E.coli 27 ¥ Ti¥ 1. 56~ >100 pg/ml 2445 L, TIPC

B, MZPC
e
<

(Fig.8, 9o

IZHN >100 pg/ml DRRDNL Bhv i 1

% f- FREWE T >100 pg/ml OB fe b » 3o

Klebsiella spp. 27 Bk Ti¥ 12.5~>100 pg/ml 247

Fig.6 Sensitivity distribution of isolates
E. faecalis 24strains (X1 dilution)

(%)
100F —— BRL 28500 -
g T--TIpC+cvaz
S 80F - MZPC A
3 I~ ’
S 60l yd
@ P
i ~ /
= 40 /
3t /
S 20r
N S L (ug/ml)
Drug MIC[<0.10.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 >100] Tota]
BRL28500) 21 3 24
TIPC 20 4
TIPC+CVA2 4 19 1
MZPC 3 10 3 3 4 1
Fig. 7 Sensitivity distribution of isolates
E. faecalis 24 strains (X100)
(%)
100+ .
I v
¢ sof ~
g -
2 gof
L ‘
z T i
< 40 / — BRL 28500
2 L / — TIPC
E 5ok / —-— TIPC+CVA2
3 / —
B ~ /ml)
| 1 k2 1 1 1 L ] ] |("¢g m
DrogMIC[0.10.2 0.8 0.7 156313 6.5 2.5 &5 100 >0 Total
BRL28500 2 19 3 24
TIPC 21 3 4
TIPC+CVA2 3 21 4
MZPC 3 14 2 2 3 4
Fig. 8 Sensitivity distribution of isolates
E. coli 27 strains (X1 dilution)
(%)
100 — BRL 28500
= ' — TIPC
@ ——— TIPC+C
g 80F e MZPC
st
o 60F
2z =
= 40+
3 -
5 20
3 L
r (ug/ml)
1 | ] ] 1 1 L
Drug MICJ<0.10.2 0.390.78 1.563.136.25125 %5 50 10
BRL28500 1 2 5 3
TIPC 1 1 8 3
TIPC+CVA2 1 3 7 2
MZPC 1 9 3
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L, peak fHix 12.5 p#g/ml THotzo Lin L, TIPC &
g3 YO8 MZPC Tixd < T Rk 100 pg/ml L) ETH
y, AL BT <ChTuwfe (Fig. 10, 11),

Fig.9 Sensitivity distribution of isolates
E.coli 27 strains (X 100)

(%)
1001

— BRL 28500

80F ...

60

401

Cumulative percent

201
(xg/ml)

P. aeruginosa 27 ¥ TIIAK|R LU TIPC+CVA2 &
4 25 pg/ml LA EZ/rAR L, & 7o >100 pg/ml O 275
DAbhis, Lo L, EREEOCEENEIHETED,

Fig. 12 Sensitivity distribution of isolates
P.aeruginosa 27 strains (x1 dilu-

tion)

(%)
- 100 BRL 28500
s F— TIPC
¢ 80} ——— TIPC+CVA2
i p— MZPC
o 60
Z
= 40
=4
E
3 20

(ug/ml)

Druz IC|<0.10.2 0.390.78 1.56 3.13 6.25 12.5 25 50 100 >100{ Total Ths e———— -
BRL28500) 1 11 1 1 2 7 4 27 Drug <0.10.2 0.390.78 1.563.13 6.25 12.5 25 50 100 >100| Total
TIPC 12 1 1 13| 27 BRL28500 5 9 13| 27
TIPC+CVA2 5 7 2 1 3 6 2 1 27 TIPC 4 8 14 1 27
MZPC 9 4 2 2 6 4 27 TIPC+CVA2 2 7 6 12| 27
MZPC 2 8 17| 27
Fig. 10 Sensitivity distribution of isolates ) L o )
Klebsiella spp. 27 strains (x1 dilu- Fig. 13 Sensitivity distribution of isolates
tion) P.aeruginosa 27 strains (x100)
0 (%)
(%) 100% —— BRL 28500 -
2 100r — pRy, 28500 = L — =
§ — TIPC 5 ——— TIPC+CVA2
¢ 80f ——— TIPC+CVA2 g 80 e MzZpPC
g L - MZPC S r
s 60  *r
g = 40
el / E gl
3 20p / 3
_1 Lo 1 1// y(/‘g/m]) S —— — ’(ﬂg/ml)
DrapMICI<010.2 0.39 0.7 1.56 3.1 6.%5 12.5 25 50 100 >100] Total DrugMIC|<0.10.2 0.390.781.563.136.2512.5 25 50 100 >100| Total
BRL28500) 10 8 5 2 2| 27 | |BRL28500 1 3 18 3 2 27
TIPC 2 25| 27 | ' TIPC 1 5 17 2 2 27
TIPC+CVA?) 10 10 1 2 4| 27 TIPC+CVA2 5 19 1 2 27
MZPC 790 27 MZPC 1 2 17 5 2 27
Fig. 14 Sensitivity distribution of isolates
Fig.11 Sensitivity distribution of isolates S. marcescens 19 strains (X1 dilu-
Klebsiella spp. 27 strains (x100) tion)
(%) (%)
. 100F —— BRL 28500 100F —— BRL 28500
& F—_— = - —— TIPC
$ 8ol ——— TIPC+CVA2 __ 27 $ gk ——— TIPC+CVA2
A MzPC L MZP
a [=%
¢ 7 e O
3 aof / RS
g K / E i
3 20f I/ 5 20}
1 L 1 ll/ I<”g/m1) C L L 1 1 1 1 L/"/ |(ﬂg/ml)
Drug ICl<0.10.2 0.390.78 1.563.136.512.6 &5 50 100 >100 Total Drug MIC]<0.10.2 0.39°0.78 1.56 3.136.2512.5 25 50 100 >100] Total
RL28500 6 15 1 3 2 27 BRL28500] 2 3 3 11{ 19
TIPC 3 4 20| 27 TIPC 5 14 ] 19
TIPC+CVAZ) 11 10 3 1 2 27 TIPC+CVA2 2 5 1 11] 19
MZPC 14 6 2 1 4 27 MZPC 2 2 1 141 19




ERET 12 >100 pg/ml DRI e - 7o (Fig. 12,
13),

S. marcescens 19 ¥k TIXAFNLTXT 25 pg/ml PR
DA LTI, ¥, TIPC+CVA2 TRREKTH - I
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Fig. 18 Sensitivity distribution of isolates

Citrobacter freundii 14 strains (x1
dilution)

(%)
Fig. 15 Sensitivity distribution of isolates 100-
S. marcescens 19 strains (X 100) E -
© 80F
(%) 2 60_
100 s L
£ sl £ 4op
b L E r
& gof 3 2
[ L -
Z L
RS DrogMIC<0.10.2 0.390.78 1.5 3.13 6.5125 5 50 100 STl[ Tora)
E 5 BRL28500 1 T 3 2 2 31 1(W
39 TIPC 1 2 3 4 1.1 2]1
TIPC+CVA2 1 1 2 3 3 3[1
Drug MICJ<0.10.2 0.39°0.78 1.56 3.13 6.25 12.5 25 50 100 >100 MZPC 3 7 1 1 1 14
BRL28500 2
TIPC 4 . PO L. . .
TIPC+CVA2 1 1 Fig. 19 Sensitivity distribution of isolates
MZPC 1 4 4 0] 19 Citrobacter freundii 14 strains

Fig. 16 Sensitivity distribution of isolates
E. cloacae 21 strains (X1 dilution)

(%)
+ = BRL 28500
2 100 T Fipe
° * TIPC+CVAZ
L] — MZPC
Q -
o 60
2 o
5 40p
2 -
5
3 20
! Il 1 L L=y | 1 L -(”g/m“
Drug M CJ<0.10.2 0.390.78 1.563.13 6.25 125 5 50 100 >100] Total
BRL28500 2 2 5 2 2 81 21
TIPC 2 6 2 2 9
TIPC+CVA? 1 1 2 3 5 1 8
MZPC 1 1 7 3 2 2 5

Fig. 17 Sensitivity distribution of isolates
E. cloacae 21 strains (Xx100)

(x100)
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100f
‘E -
S 80r
= -
@
S 601
® L
2 qf BRL 26500
g o ——— TIPC+CVA2
E ot  /Ji 0 i MZPC
© - (ug/ml)
1 1 1 1 1 1 1
Drug 1C}<0.10.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 >100{ Total
BRL28500) 1 2 6 3 1 1( 14
TIPC 1 1 5 2 4 1
TIPC+CVA2 1 2 7 2 1 4
MZPC 1 7 6

Fig. 20 Sensitivity distribution of isolates
B. fragilis 26 strains (X1 dilution)

(%) (%
100 —— BRL 28500 PO 100
s r___ s’ <
S s oo H;}gzgcvm S 80
2T g
o 60f o 60
2T 2
= 40r = 40
= L 3
E £
3 20: ( S 20
L ! b= l L I ! Il 1 1 ,ug/ml)

Drug IC[<0.10.2 0.390.78 1.56 3.136.2512.5 25 50 100 >100[ Total Drug 11C
BRL28500 4 3 5 1 1 7121 BRL 28500
TIPC 4 3 3 2 1 1 7] 21 TIPC
TIPC+CVA2 6 4 1 1 1 1 7] 21 TIPC+CVA2
MZPC 1 5 8 2 4 1] 21 MZPC




Fig. 21 Sensitivity distribution of isolates
B. fragilis 26 strains (x100)
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(%)
100
FE R
S 80- _ 2
) - /”—
o 6of 7
k4 o
< sk —— BRL 28500
240 —_ TIPC
E r ——— TIPC+CVA2
3 20 ——-— MZPC
r (ug/ml)
1 1 1 1 1 1
DrogMICK1 0.2 0.9 0.8 153.136.55 125 55_50_100> 10| Total
BRL 28500 61 5 3 1 26
TIPC 1 2 5 8 5 1 1 3] 26
TPC+CVAZ| 153 1 3 3 1 26
MZPC 11 10 1 3 1 26

(Fig. 14, 15),

E.cloacae 21 £ Ti¥, 6.25~>100 pg/ml 12 5A L
tco TIPC+CVA 2 THIFIERFEDH M TH » 7= (Fig.
16, 17),

C.freundii 14 ¥Ti%, 0.39~ >100 pg/ml L] A
Ui, HREK TIL, >100 pg/ml D 1 BRaEr & flidd
N 12,5 pg/ml LLITFww/H 4 L, peak fEd 3.13 pg/ml

765

Tk -7 (Fig.18, 19),

B. fragilis 26 fRT(L, AFNIFERICRIFIPIE %
R LT 43t 0.78~25 pg/ml TH B4, 313 pg/ml
Iz peak {H%x/R L. FHIREW] T 0.78 pg/ml 1z peak fH
*TE LT3 (Fig.20, 21),

¥ 72, Bacteroides J§ > f-lactamase EAFE i B§ 3
LR AEERFO T8 kAT, UVETT - 2
(Table 1),

B. fragilis 36 ke 17 £ (47.2%), B.thetaiotaomi-
cron 15 ¥keh 13 #k (86.7%), B.distasonis 5 kb 2 ¥k
(40.0%), Bacteroides spp. 22 #kd 9 #k (40.9%), &%
L LT 78 ¥kdh 41 #k (52.6%) »% B-lactamase FEA %
R LTWwieo (B-lactamase jEME(E =0.1 u. /mg/protein
% high level, 0.1>~2=0.01 % low level, <0.01 %
not detected & L7z (Table 2), X6z, B fragilis 36
BER 7 Bk B-lactamase HEEAKRTH - DT, T D
7 BRIz oW TR T L FEH] (BRL 28500, TIPC,
ABPC, CEZ, CFX, CMZ, CZX, CMX, CTX, CPzZ,
LMOX) o MIC #%E L7z (Table 3), AFxZ D7
BRioxt U 12.5 pg/ml THRTEEAIE L,

(2) MK

Table 1 Assay method of A-lactamase

Organisms — Incubation in 100ml GAM broth overnight at 37°C

l

Centrifugation at 8,000 r.p.m., 10 min.

!

Washing twice (50 mM PBS. pH7.0)

!

Sonically disruption (add : 10ml, 50 mM, PBS. pH 7.0)

!

Centrifugation at 13,000 r.p.m., 30 min.

{

Supernatant fluid —> UV method

(crude enzyme)

!

(1004M CER as substrate)

Protein content qualitative test by Lowry method

Table 2 Percentage of B-lactamase producing strains

Strains High level Low level Not detected
(20.1) {(20.01~<0.1) (<0.01)

B. jragilis 36 7 (19.4%) | 10 (27.8%) 19 (52.8%)
B. thetaiotaomicron 15 0 13 (86.7%) 2 (13.3%)
B. distasonis 5 0 2 (40.0%) 3 (60.0%)
Bacteroides sp. 22 4 (18.2%) 5 (22.7%) 13 (59.1%)
11 (14.1%) 30 (38.5%) 37 (47.4%)

Total 78

41/78 (52.6%)
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Table 3 Resistant levels of B. fragilis from surgical field
MIC (ug/ml), Inoculum size : X1 dilution
Sample No. T\
No. (activity) BRL | TIPC | ABPC | CEZ | CFX | CMZ | CZX | CMX | CTX | CPz |Lmox
1 | 307(0.28) 6.25 | >100 400 | >400 | 6.25 | 12.5 >400 400 400 | >400 | 125
2 | 308(0.73) | 12.5 >400 | >400 | 6.25 | 12.5 >400 | >400 400 | >400 | 12.5
3 | 313(0.72) | 12.5 400 | >400 |100 50 >400 400 400 | >400 | 12.5
4 | 362(0.18) 6.25 | >100 400 | >400 | 50 6.25 | >400 | >400 400 | >400 | 6.25
5 | 365(0.26) | 12.5 400 | >400 | 12.5 | 12.5 >400 400 | >400 | >400 | 12.5
6 | 366(0.42) | 12.5 400 | >400 | 12.5 | 12.5 >400 | >400 | >400 | >400 | 12.5
7 | 380(0.31) | 12.5 >100 400 | >400 | 12.5 | 25 >400 | >460 | >400 | >400 | 12.5
Table 4 Ascites and serum levels of TIPC and CVA after administration of BRL 28500
(1.6g LV.)
Name Ascites* Serum*
A
No. (Sex) B%Ve Drug
Case No. - 30min. 60min. 90min. 120min. 30min.
K.I.
1 e 53y | TIPC 19.5 20.30 48.88
No.s | %€ | cva 0.45 0.69 2.84
T.K. TIPC 50.8 80.2 4.1 60.4 88.75
2 (M) 80y
No.7 | K8 | cva 2.52 2.52 2.46 2.26 4.52
K.S. TIPC 63.3 56.6 141.3 27.9 93.96
3 (F) 69
No.8 | °k& | cva 1.5 1.3 0.8 1.1 3.93
\ MN. 52y | TIPC 56.19 24.47
(M) 48kg | cya 2.27 1.32
. T.F. 63y | TIPC 7.4 23.7 42.17
(M) 8ke | cva 0.1 0.6 4.41
A AO. ssy | TIPC 34.7 22.2 31.1
(M) | 62k | cyp 0.4 0.2 3.25
, HY. soy | TIPC 77.7 45.21
(M) 48kg | cya 2.2 4.67
. HM. 55, | TIPC 67.97
(F) | 83kg | cya 2.48
K.K.
Aly TIPC 84.29
9 (F) 50k
No. 13 € | cva 2.34
47.20 37.91 78.09 4.15 64.25
TIPC 69
Mean 58y +24.56 +24.81 +54.79 +22.98 +27.
(£SD.) 57kg CVA 1.49 1.11 2.03 1.68 3.85
+ 1.03 + 0.82 + 1.08 + 0.82 + 0.9

* pg/ml
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Fig.22 Mean ascites levels of TIPC and CVA
after administration of BRL 28500 1.6g

(LV, n=9)
1
(ke/ 'E ) —e :TIPC
1000¢ —a:CVA
100

|

Ascites level.
—
(=)

T

0.1 1 1
0 1 2 (ht.)
Time

k¥ o EERBIEKRF O TIPC, CVA BE»
B Lo 30 488 (n=8) DK - BENBEKHEE
it TIPC #% 47.20 pg/ml, CVA 2% 1.49 pg/ml, 60 /34
(n=6) % TIPC 2% 37.91 ug/ml, CVA 5% 1.11 pg/ml,
90 % (n=3) 3 TIPC 2% 78.09 pg/ml, CVA 2%
2.03 pg/ml, 120 3#81x (n=2) TIPC »3 44. 15 pg/ml,
CVA » 1.68 pg/ml TH - 120 30 HHED MEFIRE
(n=6) % TIPC %% 64.25 pug/ml, CVA 7% 3.85 pug/ml
Thoteo Tk, #ifk No. 1 (3JEE % B E (FEFI No.
6) THbH, HEKbZ S durans HEEH I NI-ERTH
-1z (Table 4, Fig.22),

(3) MHPBT

2flic BRL28500 # 1.6g 1Bl SfgiiE L, AT
FHITEBRE Lo WThLSMBHERBES TS 50

30 KD FHi% E % TIPC 25 9.78 ug/ml, CVA »°
0.64 pg/ml, 60 7313 TIPC A% 12.89 ug/ml, CVA 23
0.67 pg/ml, 120 43#% TIPC #% 8.19 pg/ml, CVA »%
0.56 pg/ml, 240 4> #% TIPC % 0. 9 ug/ml, CVA 2%
0.09 pg/ml DEEFHITTH - 7= (Table 5),

(4) BRIK{EFRUST

SHEHEBRE 13 flic BRL 28500 % & Lt (Ta-
ble 6),

SEEE L LT, E. cloacae 2%k E.coli,
E. faecalis, S.durans, a-Streptococcus, Klebsiella sp.
S. haemolyticus, Corynebacterium sp. % 1# D3t 10
BREBRRDEE Lico SR~ Ic 2y F¥E A e - THG
KR EALDE, ER16, B 10 §l, &H26TH
IR 84.6% (11/13) Th otz MEFMZIEEIL,
13 Gl 7 eI E2 DREE B B S h, 16HE%,
16I7%, 10ERR, 4ATRBORERTH - 1o HE
ik 33% (1/3) THot,

FHI OB GRS B LBLh ZEIEAR XUEEKE
EERFIZHR SN -7 (Table 7),

ek, BRBEEERE A bhi: Case2 (GOT, £
LVEY ER), Case7 (GOT, GPT L&) XU+ of
DEFELLETRERDOLD LBbhi,

II1. =% =

WFE, ZEOFEFIERC X b HEE OB INGER 2%
bh, ¥i, HFEKEE?BEE LT3 EBbh st
MBEBERS N LTV 3", Zo#R, f-lactam R
Fliwxt LT B-lactamase DEIEIEERL IR T 5,
CVA REhBHOHENEEL, HEME LTEEmT
BAubh b bixisuas, B-lactamase 5%, Hriz-2
=YYV F—HBEFFUA I )T s ARY F—XH

S. aureus,

Table 5 Bile levels of TIPC and CVA after administration of BRL 28500

(1.6 DLV.)
Bile
N
No. ( Samt)e Age Drug
ex B.W. 30min. 60min. 120min. | 240min.
. AT | s | TIPC| <0.78 13.14 6.00 <0.78
M) B6ke | cva | <o0.078 0.85 0.52 <0.078
, NK. e | TIPC | 1955 12.63 10.37 1.80
(M) | 43ke | cva 1.28 0.48 0.60 0.17
s | TIPC 9.78 12.89 8.19 0.9

Mean

55kg | cva 0.64 0.67 0.56 0.09

* pg/ml

** . Same patient as No.12 in Table 6.
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YHRAET A LML R T 5,
&E, ARHERERYYECRS\T, TIPC & CVA of
&%1TH 5 BRL 28500 DEHHHE & BEMLHRE Lico
HEHB LT,
spp., E. coli, Klebsiella spp., B. fragilis wxf LT BRL
28500 (XL IBENIHENZR LTS, i B
fragills © B-lactamase EAEBE T AHE A EERT

Wil i, CVA ®#EA&T5Z ik - T TIPC ot -

BEHISHERIEIN LicZ LR LT\ %, in vitro T
DOERFIDOEREIIALh Lot ELXL bR B,

WwiZ, invivo TIRTHEFOBEK - HEANSB KK I
X OB H BRI\ CRERBRR 1T > Fo BIKH X
VRN B KR~ 1.6g one shot #iETH+a7itEk
HOBTRRBR TS, i, B 30 HTT
TREFOBTHRA LR, 60~120 4 DRECRBBER
ETHLD0LHAMTE B,

wie, BRBERCOWTARS L, 13FhEDHLIM, B
% 10 fl, &% 2 HCESHRIL 84.6% (11/13) Th»

oo MIEFEBBECOWTIE, 13 flh 7 ICEHEAS
bh, &R 33% (1/3) L{Er o 7eht, ZhIINRE
EHRHBHEEChoTez & &, R EAELS L B~

lactamase EEABHIEMR, 451 B-lactamase EEA DEfERHE
BEGA oW TR I L, AFOMBEFHIDHRD
IhFRERETELLEZDR 60_5“1’?% wBiLT
3, AF OGRS B EEL DR HERDOHEES &
UERREERE 1AL A DR,

coagulase (+), Staphylococcus _

LI EDfR X b, BRL 28500 AABHRRIC S\ TR %
FRECRVWEACEb0LEL LD,

1)

2)

3)

D

5)

€

o}

b8 ik
'READING, C. & M. COLE : Clavulanic_acid : a

 beta-lactamase-inhibiting - beta- lactam from

Sireptomyces cla’uuhgerus Antimicrob. A-
gents Chemother. 11(5) : 852~857, 1977
NEU, H.C. & K.P.Fu: Clavulanic acid, a

‘novel inhibiter of B-lactamase. Antimicrob.

Agents Chemother. 14(5) : 650~655, 1978
VAN LANDUYT, H. W.: B. DENOLF & -A.LAN-
BERT : Comparative activity of ticarcillin and
ticarcillin plus clavulanic acid against g-lac-
tamase producing clinical isolates. Proceeding
of the 12 th International Congress of Chemo-
therapy, Vol.1:767~770, 1981
BA{EEEY¥S MIC QIgEAL : B/ REH
g (MIC) RIE KL FT e > \~» T Chemothe-

- rapy 22:1126~1128, 1974

LE, ETRE WEEBF, MEIT
AFFIBL : IR 5 3 5 B-lactam Ryik

- WEOHEFA R RFT Clavulanie acid-©'in

vitro ff AR, Chemotherapy 30:(5-2) : 30~

.38, 1982

SRS, J:E?—"ﬁﬁfé ﬁﬁﬁﬁiﬁiﬁ"—;
Fhe =9 A4 54775 Y — Nob HKNE
k. k., 1979

' 33 [ B AR{LEREFLBE, FRvvEYY

4, BRL 28500 (Clavulanic acid-Ticarcillin),
1985 | '
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FUNDAMENTAL AND CLINICAL STUDIES ON BRL 28500
(CLAVULANIC ACID-TICARCILLIN)
IN THE SURGICAL FIELD

TakesHr Sato, Suiceromi Iwai, Kazumrtsu Taxal,
Kaneak!r MartsusHiTa, Masaniko KunimaTsu, ToHru NisHIKAWA,
Izumi Sato and TakasHI SAKABE
The Third Department of Surgery, Nihon University School of Medicine

Fundamental and clinical studies on BRL 28500 a formulation of ticarcillin (TIPC) with clavulanic
acid (CVA) have been carried out in the surgical field and the following results were obtained.

1) Antibacterial activity

The antibacterial activities of BRL 28500, TIPC, TIPC+CVA (2 gg/ml) and mezlocillin against 27
strains of coagulase (+) Staphylococcus spp., 27 coagulase (—) Staphylococcus spp., 24 E. faecalis, 27
E.coli, 27 Klebsiella spp., 27 P.aeruginosa, 19 S.marcescens, 21 E.cloacae, 14 Citrobacter freundii
and 26 B. fragilis isolated from surgical specimens, was examined. BRL 28500 showed superior activity
against coagulase (+) Staphylococcus spp., and B. fragilis including f-lactamase producing strains.

2) Ascites and Serum levels

Ascites and serum levels of TIPC and CVA were determined after one shot injection of 1.6 g BRL
28500 to 9 patients with peritonitis or cholecystitis by using paper disk. Levels were monitored at
30,60,90,120 minutes after administration. Peak ascites levels were 78.1 ug/ml for TIPC and 2.03
pg/ml for CVA at 90 minutes. Serum levels 30 minutes after injection were 64.25 ug/ml TIPC and
3.85 ug/ml CVA.

3) Bile Levels

Bile levels of TIPC and CVA were assayed after drip infusion of 1.6 g BRL 28500 to two patients
fitted with T-tubes for bile excretion. Bile levels showed levels of 12.9 pg/ml for TIPC and 0. 67 pg/
ml for CVA.

4) Clinical Studies

BRL 28500 1.6 g b. i. d. was administered to 13 patients, comprising 5 with cholangitis, 2 with localized
peritonitis, 2 with bacteremia, 2 with postoperative wound infection, 1 with bronchopneumonia and
1 with intraperitoneal abscess. The clinical results were evaluated as excellent in 1 case, good in 10,
and poor in 2. No side effects or abnormal laboratory findings were observed.



