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BRL 28500 (Clavulanic acid-Ticarcillin) =B83 % E#H - BRI

MAZF - TEKE- KB & HMEHE-KREBX
MERE - WARET -XELZ -BEAH A RAFEZR
MAERMKES 1 ARERE

E @R RAR &
BMERHSKERBEE= 2 — & v v ik

w A = H
FELRBRR

Ticarcillin (TIPC) - Clavulanic acid (CVA) &%I|T% % BRL 28500 (BRL) D] - hAH
1B BIRME AR L,

1) BEEKSBED S.aureus, E.coli, P.mirabilis & p-lactamase EEA ki BRL % 7-i3% CVA
(2~10 pg/ml) ¥Epn TIPC ¥, TIPC EMhX v {5HVRARBREAMEN 2R L, S.marcescens O
TIPC fitte#k T4 CVA 12X 3 MIC D{ETHAALNT-A, P.aeruginosa, K.pneumoniae 121
CVA HINDOZHRITABITLH o T,

2) EBAS4IC BRL 1.6g, 3.2g % cross over (i TRIEME (1K) LAE®KRDOFY
Mm@z, TIPC 103.2 pg/ml (3.2g), 45.1 ug/ml (1.6g) ; CVA 9.8 pg/ml (3.2g), 3.0 pg/ml
(1.6g) T, TIPC:CVA DlizFhnFh 10:1, 15:1 Lich, BRL FOERESHIZEL - fohl,
Lt mPBEDETICHE-> T DlIZER Lic, RPEURE (6FERILIAD 11 TIPC of 50%.
CVA 0 30~40% TH - too

3) 14 fEflic BRL St (18 1.6~3.2g 1 H2~4 [, ;2.5~15.0 HfE) *&A%L HE
HEFTHE 12 Fidh 9 B (fifiZe 5 ik 3 B, FRILEBAE 1 0, SMKREZ L2060, BRBL 3IHAOLH)
KERT HEFHCL S Z0RBREANENORBLFAET o1 A N, BIfFR & LTRE
28 (1 BIES %2FE5), GOT, GPT L7 20, HEMREEHEN1ALALII, ERKAEYHF
DBHED ot EEREXNE FHOBREERTRBE VL L5,

Ticarcillin (TIPC) 13, 75 »[Bl - B%E, KX Fig.1 Chemical Structure of Clavulanate
#EOELT % B-lactamase ® 5 %, Richmond £38 and Ticarcillin
0o I, Id KEETHY, KIHE - BN CAEER CooK

ERTAHAAL LTE oA - BLMAETI S,
TTRHEEh T 5,

Clavulanic acid (CVA) 1z, TIPC mRESHk 8-
lactamase, +7 bt 7 ¥ v REBO £%E T 5 penicilli-
nase ¥ X ¥ Richmond 4% I, mM, NV ®o B-lacta-
mase ¥fE L, TIPC %R 539,

COmEYES (15:1) LT B-lactamase AR ~
DREAEHAL L 5 & LTIES h 7= © 5 BRL 28500

(BRL) ©3, thicoxgmasny - BE PR A B % T o oo s
Fig 1k TIPC % xvf CVA o#ax*7 T, W
I. #® 4] $ ({,OONa
L BEntgic s ek CHCONH-

EEOBERARL X 0 408 L7 S. aureus 53 #, E.fae- H H

calis 51 #, E.coli 47 #, K.pneumoniae 31 #, P. Sodium ticarcillin
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mirabilis 53 ¥k, S.marcescens 27 #¥ X O P. aerugi-
nosa 52 #o BRL, TIPC, Piperacillin (PIPC), Ce-
foperazone (CPZ) 7c60% CVA BMuzwT RStk
*REL, S5 TIPC DKEEix CVA 2, 5, 10 pg/
ml BEHIZERIN LicEE& @ TIPC o MIC 0EB#* b
BiEf Lico REMNE LR RMEFREFSBEEYC €
U, ERPRFREC L DTV, EEEE broth iT—
WEEFE L D% 100 EHRR Lich o (10°cfu/ml) %
Fu i,

75 B RTEC DR A BER R LM B ERE OB ERIC
35 MIC & FHTRIE Lico

Z DL S. aureus DX 108 cfu/ml OEE XA,

—%, RRED B-lactamase FE4 DEH K% Nitroce-
fin 500 gg/ml # (Nitrocefin 5mg % phosphate buffer
+DMSO 10 ml = #f#) # F\ T broth method TL 5
~fo

2. &

1) fREEEko MIC

TIPC = CVA %%shn Lic$4, S.awreus, Proteus
B, Enterobacter &1 0N B.subtilis T, o MIC

MEL 7o B LRBDIc (Table 1),

2) EER/HEERRD MIC

S. aureus 53 BRIZx3% BRL 0 MIC 3 0.4~25
wglml b, CVA DX hilk 12.5~100 pg/ml i3,
o TIPC 2¥iIIT % CVA DEIETIME- T, MIC
EL o o (Fig.2), Fig.3 OtEER TR 5L BRL
& TIPC o MIC (2 iEFRRIeAHTH 545, f-lacta-
mase EAB T1® BRL 2h T\ e, ok BRL
X PIPC X #h CPZ X b4hoTh3b,

E. faecalis 51 #z#$3 % BRL o MIC 3+~tn
25 pg/ml L kwed b, TIPC i CVA &ML TE, *
ORI LA ERD LT Ig\ (Fig.4), Fig.50
#BIR T % TIPC & BRL ® MIC 3138 —% L,
PIPC »id B TV %A, —#F BRL, PIPC nfiEi
HEDOEKS A b 5o

E.coli 47 #gic#$ 5 BRL © MIC i3 0.4~6.2 g/
ml & 25~100 pg/ml @ 2 {¥EH e L, %Eix TIPC i
100 pg/ml LA EDMERR LT 5, %% CVA Ko
B, HMEMN 2, 5, 10pg/ml LT ieoh T
MIC »E<L 725 (Fig.6), Fig.7 O HEARTRA L,

Table 1 MIC of against standard strains

Inoculum size 106¢*/ml

MIC TIPC
Organi (pg/ml) BRL 28500
ganisms 2 CVA | PIPC | CPZ
Jactamase +CVA(0) | +CVA(2) | +CVA(5) | +CVA(10)

* S aureus 209P JC-1 - 0.4 0.4 0.2 0.05 0.05 125 02| 04
* S. aureus Terajima ~ 0.4 0.4 0.4 0.1 0.1 % 02| 16
* S. aureus MS 353 - 0.8 1.6 0.4 0.1 0.05 125 02| 08
E. coli NIHJ JC-2 + 0.4 0.4 0.4 0.2 0.2 2% 0.1 02
E. coli K-12 C-600 - 0.8 0.8 0.8 0.8 0.4 25 | 100 | 08
E. coli 603 + 50 >100 100 100 12.5 %5 |>100 | 3.1
K. pmeumoniae PCI 602 - >100 100 >100 >100 100 >100 1.6] 0.65
K. pneumoniae 6425 + >100 100 50 >100 100 >100 125| 08
S. marcescens IAM 1184 + 0.4 0.4 0.8 0.4 0.4 50 0.8 0.2
P. aeruginosa IFO-3445 + 6.2 6.2 6.2 6.2 6.2 100 31| 16
P. aeruginosa NCTC 10490 + 0.4 1.6 0.8 0.4 0.4 100 0.4 04
P. geruginosa PAO 1 - 12.5 12.5 12.5 12.5 12.5 100 31| 16
P. morganii IFO-3848 - 0.4 0.4 0.4 0.4 0.2 50 0.4] 04
P. mirabilis IFO-3849 - 0.8 0.8 0.4 0.4 0.2 50 0.2 04

P. vulgaris 0X-19 + 0.8 0.8 0.4 0.4 0.8 50 0.4 100
P. vulgaris HX-19 + 0.4 12.5 0.4 0.8 0.4 100 12.5] 08
P, rettgeri IFO-3850 + 0.4 0.4 0.2 0.8 0.2 100 0.1f 0.05
E. aerogenes ATCC 13048 + 3.1 3.1 1.6 3.1 1.6 50 12.5] 08
E. cloacae 963 + 1.6 >100 >100 >100 >100 50 1.6 04
B, subtilis ATCC6633 + 0.8 1.6 0.2 0.2 0.1 % 12.5| 0.2
M. luteus ATCC 9341 - 0.4 0.4 0.2 0.4 0.4 % 02| 0l
S. enteritidis G 14 - 1.6 31 1.6 1.6 1.6 5 | 08 0.2

* (S. aureus 10%<**/ml)
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Fig. 2 Sensitivity distribution S. eureus (53 strains, 108 cfu/ml)
(%) =g BRL 28500
IOOF ——TIPC —
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——o-=-TIPC+CVA(2)
e -—o—-TIPC+CVA(5) .
S ——o— TIPC+CVA(0) x
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=
F
E
=)
&)
i
K ' (ug/ml)
ol 05 0.1 0.2 [0.4 [0.8 | 1.6 | 3.1 |6.2 [12.5] 25 | 50 | 100 | Total
BRL 16| 7 ‘ 53
28500 ¢ 7 1 1
TIPC 3| 6 4|10 |H 53
CVA 8 30 12 3 53
TIPC+ 4 53
CVA@) 2 6 9 14 10 8
TIPC+ 53
CVA(5) 2 4 6 14 8 6 5
TIPC+
3 53
CVA(10) 6 5 10 10 5 7
Fig. 3 Sensitivity correlogram
¢ 3-lactamase(—)
(S.aureus 53 strains) ° B-lactamase(+)
MIC MIC MIC
(ug/ml) Inoculum size 106 ¢fu/ml (ug/ml) Inoculum size 10° cfu/ml (xg/ml) _Inoculum size 10° cfu/ml
>100 >100 >100
100 100 100
50 50 50
g % ; 2 . 25 A
B 125 o |/ oce 12.5 © ] 12.5 * e
S 6.25 i 83 6.25 B N A 6.25 2NN
e 3.12 = 3.12 ’ “rrr 3.12 I~ *
R 1.56 i - 1.56 =~ B 1.56 ™
0.78 - T 0.78 i I~ 0.78 v
0.39 - 0.39 ~ ° 0.39 > ~
0.2 0.2 0.2
0.1 0.1 0.1
<0.05 =0.05 <0.05
=0.05 0.2 0.78 3.1212.5 50 >100 =0.05 0.2 0.783.1212.5 50 >100 =<0.05 0.2 0.783.1212.5 50 >100
0.10.391.56 6.25 25 100 0.1 0.391.56 6.25 25 100 0.1 0 391.56 6.25 25 100
MIC (ug/ml) MIC (ug/ml) MIC (ug/ml)
TIPC PIPC CPZ

B-lactamase ELHTit BRL oFs TIPC Bl b
1~3 Byt MIC AYER o> TV B 2% CPZ X 01345 5o
K. pneumoniae 31 #Tix, BRL » MIC 1 3.1~
100 pgfml L) 1= & )55 4345 L, TIPC i3 2 #2% 3. 1 pg/ml
TH BES 2T A% 50 pg/ml Ll ETH 5 (Fig.8),
CVA DRIIBRIZES T s\ AL CE D SR 5,

Fig.9 oM TR % &, BRL (¥ B-lactamase EEA#k
10 £k, 2BRizxd L TIPC BB X b B 5 iy MIC
#RLicas, PIPC, CPZ X 0 BRETH » oo

P. aeruginosa 52 T3 BRL o MIC i TIPC &3
FREE T (Fig.10), Fig.11 TR T% p-lactamase g
ERBT b AF OF A2 T8, PIPC, CPZ + o



Fig. 4 Sensitivity distribution E. faecalis (51 strains, 10° cfu/ml)
(%)
100
——e— BRL28500
—e—TIPC
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Fig.5 Sensitivity correlogram
o B-lactamase(—)
o B-lactamase(+)
(E.faecalis 51 strains)
MIC MIC MIC
(ug/ml) Inoculum size 10° cfu/ml (ug/m!) Inoculum size 10° cfu/ml (zg/m1) Inoculum size 106 ¢cfu/ml
>100 T T T >100 >100 [ ]
100 /1] 100 ) 100 [
50 o 50 . 50 T
o % i 25 R i ot B i
8 12.5 12.5 12.5
2 6.25 6.25 6.25
4 3.12 3.12 3.12
g 1.56 1.56 1.56]
0.78 0.78 0.78
0.39 0.39 0.39
0.2 0.2 0.2
0.1 0.1 0.1
=0.05 =0.05 <0.05
=0.05 0.2 0.78 3.1212.5 50 >100 =0.05 0.2 0.78 3 2.5 50 >100 =0.05 0.2 0,78 3.12 12.5 50 >100
0.10.391.56 6.25 25 ].0/1 010.39156625 25 100 0.10.391.56 6.25 2510(/)])
M
TIPC 1C (ug/ml) PIPC MIC(ug/ml) cPZ MIC(ug/m

KB i B-lactamase EA KD #EH T BRL o Fhl

MIC H - T,

S. marcescens 27 #Cix, Fig.13 CTRT L 51c 26 £
»% p-lactamase BT, Zh D OBKRICH LTIIEFAI
PIPC X b 1~2 T <hafERes b, i TIPC T
100 pg/ml [ EOBst L BRL T MIC 0#EHNR

® bhichs, CPZ X hixsh- T\ i, TIPC K CVA %
BN LIcBa, £ 0sRER chnote (Fig 1o

P. mirabilis 53 #® BRL o MIC 133~ 12.5 48/
ml UTFehbh, CVA HmmosEd X< BbhTs
(Fig. 14), Fig.15 OHBIRIC f-lactamase EAIKIH
3% BRL OFfni5»ni% bo BRL 1% PIPC LEHE
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Fig.6 Sensitivity distribution E.coli (47 strains 10® cfu/ml)

i —
(%)
100
emmtmme BRL 28500
o —e— TIPC
o —x— CVA
E —=w0-= TIPC+CVA(2)
o -—o—- TIPC+CVA(5)
& ——o— TIPC+ CVA(l0)
2 50k
=
3
E
=4
&)

L . (ug/ml)
MICl 99 [ 0.2 | 0.4 (08 ]1.6|3.1]6.2[12.5] 25 [ 50 [ 100 [>100Total
Drug
BRL
28500 1 3| 13 4|1 6 9 | 10 47
TIPC 1 3| 14 4 1| 24 | 47
CVA 1 |2 | 21 5 { 47
TIPC+
CVA®) 1 3 (11 6| 3 3 4 4 8 4 | 47
TIPC+
CVAG) 1 1 7 8 | 10| 4 2 3 6 4 1| 47
TIPC+
CVAQ) 13 ] 15| 8 3| 4 7 1 4 1| 47
Fig. 7 Sensitivity correlogram
-ﬂ-lactamase(—;
o f-lactamase(+
(E.coli 47 strains) B
MIC MIC ' MIC
(ug/ml) Inoculum size 10° ¢fu/ml (ug/ml) Inoculum size 106 cfu/ml  (#g/ml) Inoculum size 10° cfu/ml
>100) >100 >100)
100 Y 100 iy 5 100 [~F o A 5
50 50 - ool 50 N col goloclo lo
o 2 w| 25 e | 25 L | L
‘5 12.5 12.5 12.5 [ |
§ 6.2 i 6.25 i 6.25( [T
@ 3.12 o 3.12 iy a2 Pl Fr
M 1.56 3 (d 1.56 CHLY g - 1.56.‘_":' =T 1 ' {
0.78 > 0.78 s . I 0.78[ |, | [
0.39 0.39 | 0.39 NZEN
0.2 0.2 0.2 I
0.1 0.1 0.1 1]
S0.05 <0.05 <0.05 [ 11
© £0.05 0.2 0.78 3.12 12.5 50 >100 =0.05 0.2 0.783.12 12.5 50 >100 =0.05 0.2 0.783.12 12.5 50 >100
0.10.391.56 6.25 25 100 0.10.391.56 6.25 25 100 0.10.391.566.25 25 100
MIC (ug/ml) MIC(ug/ml) MIC (ug/ml)
TIPC PIPC Ccrz

FI%, CPZ 12 i30%% BB TH - oo
I % -3 Gt
L Brestgic b OB Sik
0 REDBERABRF 541, BRL 3.2¢, 1.6g %

ThER 60 2 T AFSHIE L, cross over ik TH#L
Bt L1,

BREBL TIPC D41 P. aeruginosa NCTC 10701
@ Nutrient broth (Oxoid) %% %, CVA |} K. pneu-
moniae ATCC 29665 @ Toryptone soya broth (Oxoid)
BEREYAG, RARIEERE"CRE L, ekl
PREWNECEThZhoe F MEFRY, RPBER
Fizit 0.1 M citrate buffer (pH6.5) #H\, FhF
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Fig. 8 Sensitivity distribution K. pneumoniae (31 strains, 108 cfu/ml)
(%) )
100( -
o s BRL 28500 o
3 —e— TIRC
g —x— CVA- - .
S —— TIPC+CVA(2) ' )
2 —o— TIPC+CVA(5)- . -
® —— TIPC+CVA(1
2 50
K]
= v
E 3
=
3 ‘
L | N  (ug/ml)
Dol 0.1 (0.2 | 0.4 [0.8]1.6[31]6.2]125] 25 [ 50 | 100 [>100] Total
BRL 5 '
28500 3 2 1 2 1 3 19 31
TIPC 2 1| 13|15 |3
CVA 7 1 23 31
TIPC+
1
CVA®) 2 3 1 1 2 11 1 31
TIPC+ )
CVA®5) 1 3 1 1 1 2 6 16 31
TIPC+
0 12 3
CVA®) 2 1 2 1 2 1 1 1
Fig. 9 Sensitivity correlogram
e B-lactamase(—)
(K.pneumoniae 31 strains) o 3-lactamase(+)
MIC MIC
(ug/ml) Inoculum size 10°¢fu/ml (ug/ml) Inoculum s:ze 10° cfu/ml (ug/ml) Inoculum size 10°¢fu/ml
>100 %] >1000 | |, il ] >100[ | E7F
100 o 100 ~ A 100 c | o
50 L 50 * 50 §
= 25 25 ° ¥ 25 s
2 12.5 o 12.5 o 12.5 b
& 6.25 “| 6.25 i 6.25 -
e 3.12 4o 5 3.12 oo 3.12 oo
M 1.56 1.56 1.56
0.78 0.78 0.78
0.39 0.39 0.39
b, 0.2 0.2 0.2
0.1 0.1 0.1
=0.05 =0.05 =0.05
=0.05 0.20.783.1212.5 50 >100 =0. 0 0.2 0.78 3.1212.5 50 >100 =0.05 0.2 0.783.1212.5 50 >100
0.1 0.391.566.25 25 100 0.10.391.56 6.25 25 100 0.1 0.39 1.566.25 25 100
MIC(ug/ml) MIC (xg/ml) MIC(ug/ml)
TIPC PIPC CPZ

M OEHFHFH T Standard curve ZIER L1,

2. R

1) MeEEE (Table 2)

BRL AR om+gE (Fig.16) i3, 3.2¢ A1
B TR, TIPC DRI 7T1~150 pg/ml » EfE kX
WA, S 103. 2 pg/ml ¢, CVA JBEEI13FH 9. 8 pg/ml

(6.4~12.5 pg/ml) X78h, FOHIX10:1 THHLE
TIPC %1 B:553, CVA i1 30 44 b o half life TR
AL, TIPC:CVA DHix 20:1, 30:1 L#ik#HKL
1o

L6g MHEEIEOBE L, KTH TIPC ¥y 4.1
pg/ml (38.0~55.0 ug/ml), CVA #% 3.0 pg/ml (1.8~
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Fig. 10 Sensitivity distribution P.aeruginosa (52 strains, 10° cfu/ml)
(%)
100 7
o= BRL 28500
—— TIPC e
—~— CVA
% ——o—= TIPC+CVA(2)
< -—o—- TIPC+CVA(5) /
¢ —o— TIPC+CVA(0) 4
g 5o 7 e
v /
z /
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H /
= o
£ s/
= /
&) I/
o ) —% (ug ml)
i 01 02| 0408 1.6]3.1]6.2(12.5/ 25 | 50 | 100 |>100[Total
BRL
28500 2 S i il I I I
TIPC 1 1 4 |18 | 14 | ¢ 3 7| 52
CVA 1] 1 |24 26| 52
TIPC +
R 1 4 |11 ]| 22| 5 3 6 | 52
TIPC +
6 | 52
CVATS) 1 1 1 4 |17 | 15| 6 1
TIPC +
5| 52
CVAUD 1 1 i e ’
Fig. 11 Sensitivity correlogram
* 3-lactamase( —)
MIC MIC (P.acruginosa 52 strains) MIC °fi-lactamase(+)
tug mli Inoculum size 10" cfu ml (ug ml) Inoculum size 10° cfu ml (ug/ml) Inoculum size 10" cfu/ml
>100[ | A >100 >100 " |
100 y 100 " . 100 B
50 71 L 50 . [ L 50 o lo
s 5[] C A T 25 o V0 o 25 il ol 2
g 125 =~ 12.5 o BT /e b o |o | 125 i e R %
S 605 ] | vl 6.25 L T 6.25 "L i
z 3.1 3.12 3.12
= 1.56 1.56 1.56
g.;g 0.78 0.78
ST T LT L 0.39 i 0.39 -
H_Z 0.2 0.2
o 0.1 0.1
£0.05]/] <0.05 <0.05
=0.050.20.7831212.5 50 >100 =0.05 0.2 0.78 3.1212.5 50 >100 =0.05 0.2 0.783.1212.5 50 100
0.10.391.56 6.25 25 100 0.10.391.56 6.25 25 100 0.10.39 1.56 6.25 25 100
MIC (ug/ml) MIC (ug/ml) MIC (ug/ ml)
TIPC PIPC CPZ
6.0pg/ml) T, Z OB S TOMITL15:1 T, Lg% 3.2g TIPC 41 : 205HIA ¥ To RepfE D Fi5133.2¢

BER LR, Wik, ZOHPKREL Ieo THT o 10

UEDX 51 BRL »3.2g & l.6g

®i+% TIPC, CVA My EE 213 dose response 7337

dbhiz,
2 Rebdkft (Table 3)

D 1 Kl AR
(Fig.17),
CVA )y :

SHER 8, 760 pg/ml (3,900~16, 500 xg/ml), 1.6 g
AL 5, 510 pg/ml (1, 150~14, 000 pg/ml) T - F=

2 Bl & TORPPEEEDOTFHL 3.2g 8

LR 352 pig/ml (188~580 pig/ml), 1.6g ey 1%
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Fig. 12 Sensitivity distribution S.marcescens (27 strains, 108 cfu/ml)
%)
100
[ == BRL 28500
@ —e— TIPC
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o —o—— TIPC+CVA(0)
2
= 501
El
E
3
() ’,
l - | | | | 1 1 ! (ug/ml)
DrvCl 0.1 { 0.2 | 0.4 [ 0.8 [1.6 [3.1[6.2 [12.5[ 25 [ 50 | 100 |>100| Total
BRL 2 | 3|2 | 2| 2|2
28500 1 1 3 8 3 .
TIPC 1 3 6 3 2 2 10 27
CVA 9 18 27
TIPC+ 5 6 1 3 27
CVA(2) 1 - 6 ¢ !
TIPC+
3 3 3 3 1 2 27
CVA(5) 1 2 4 5
TIPC+
6 3 4 1 5 27
CVA(10) ! ! 3 3
Fig. 18 Sensitivity correlogram
*3-lactamase(—)
MIC MIC (S.marcescens 27 strains) MIC °B-lactamase (+)
(ug/ml) Inoculum size 10° cfu ml (ug/ml) Inoculum size 10" cfu/ml (ug/m}) Inoculum size 10" cfu/ml
>100 >100 >100 lo
100 o 100 o 100 5 o
50 o o 50 o lo 50 o o
s 2% L ] 2 7k 25 L &
3 125 .| 12.5 12.5 .
N 6.25 A .| 6.25 . | 6.25 L .
= 3.12 lo o Jo o 3.12 Bl Lo lo 3.12 b | o
/2 1.56 i 1.56 . T 1.56 i o
0.78 A 0.78 o 0.78
0.39 0.39 b 0.39 o
0.2 0.2 0.2
0.1 0.1 0.1
<0.05 <0.05 =<0.05
<0.05 0.2 0.783.1212.5 50 >100 =0.05 0.2 0.78 3.1212.5 50 >100 =<0.05 0.2 0.78 3.1212.5 50 >100
0.10.391.56 6.25 25 100 0.10.391.56 6.25 25 100 0.1 0.391.56 6.25 25 100
MIC(ug/ml) MIC (ug/ml) MIC (ug/ml)
TIPC PIPC CPZ
248 pg/ml (94~428 pg/ml) TH - f- (Fig. 18), 1.6g ST 40.6% (33.9~60.4%) Tho ¥
3) RepEIZR (Table 4) (Fig. 18),
6 FefHl ¥ T ReFPEIR®K 1L, TIPC . 3.2 g AR II. BEREMBHER
15 50.6% (42.3~62.4%), 1.6g M{EF ¥ 52.8% 1. s }
(36.6~73.3%) T -t (Fig.17), WEFI 58 48 11 B X b BGFN 59 4 12 Ar%pte IV

CVA :3.2g AH§F ¥4 30.0% (20.1~34.5%),  BEMBIC A L7 WRHR—BURYIE 14 AICHT 5
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Fig. 14  Sensitivity distribution P. mirabilis (53 strains. 108 cfu/ml)
(%)
100 L _o-==23 o
o
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® e BRI 28500
z S0 —e— TIPC ¥
5 —x— CVA
E ——0== TIPC+CVA(2)
© ~—o—- TIPC+CVA(5)
—o—- TIPC+ CVA(10)
(ng/ml)
! ! ! | ! i I
MIC
Drug 0.1 {0.2 0.4 |08 (1.6 3.1 |6.2]125] 25 50 100 |>100 | Total
BRL 53
28500 4 25 17 3 2 2
TIPC 1 33 8 1 4 1 2 1 2 53
CVA 26 | 25 2 53
TIPC+ 53
CVAQ) 1 12 33 4 1 2
TIPC+ 5
CVA(5) 15 35 3 3
TIPC+ 53
CVAQ0) 4 32 17
Fig. 15 Sensitivity correlogram
* 3-lactamase(—)
(P.mirabilis 53 strains) ° f3-lactamase(+)
MIC MIC MIC
(ug/ml) Inoculum size 10" cfu/m] (ug/ml) Inoculum size 10" cfu/ml (ug/ml) Inoculum size 10°cfu/mli
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Table 2 Serum levels of TIPC and CVA
(BRL 28500 D.I. administration)
Dose BRL 28500 3.2 g BRL 28500 1.6¢ -
Drug | > el s | e 4 6 1| 15| 2 4| 6
K.K. 110.0 | 62.0 39.0 18.0 2.2 47.0 26.0 19.0 5.2 1.4
AY. 98.0 | 68.0 | 50.0 | 17.5 2.1 | 38.0 31.0 | 15.5 4.6 0.4
Q N.Y. 71.0 | 45.0 36.0 10.0 2.2 39.5 19.4 15.5 3.4 0.5
s T.H. 150.0 | 80.0 49.0 11.5 2.9 46.0 28.5 13.3 3.9 0.4
& Y.H. 87.0 | 45.0 43.0 13.5 3.7 55.0 19.5 17.0 6.9 1.8
Mean 103.2 | 60.0 43.4 14.1 2.6 45.1 24.9 16.1 4.8 0.9
+S.D. 26.7 | 13.5 5.5 3.2 0.6 6.07 4.7 1.9 1.2 0.6
K.K. 12.5 3.8 1.4 | 0.13 | Trace| 2.0 0.8 0.6 | Trace | Trace
AY. 10.5 3.3 1.0 | 0.11 | Trace| 1.8 1.8 0.5 | Trace | Trace
- N.Y. 6.4 3.0 1.8 | Trace | Trace | 1.8 0.5 0.4 | Trace | Trace
> T.H. 10.5 2.5 2.0 0.28 | Trace | 6.0 3.2 1.0 0.1 | Trace
° Y.H. 9.1 2.6 1.6 | 0.27 | Trace| 3.3 1.0 0.4 | Trace | Trace
Mean 9.8 3.0 1.6 0.20 Trace 3.0 1.5 0.58 Trace | Trace
+S.D. 2.0 0.5 0.3 0.08 2.6 1.0 0.05

Fig. 16 Serum levels of TIPC and CVA
(BRL 28500 D.I. administration)
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Fig. 17 Urinary levels and recovery rates of TIPC
(BRL 28500 D.I. administration)
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Table 3 Urinary levels of TIPC and CVA
(BRL 28500 D.I. administration)
Dose BRL 28500 3.2 g BRL 28500 1.6g
Drug | > S o~ | 2~4 | 4~6 | 0~2 | 2~4 | 4~6
K.K. 9,600 8.100 900 4.000 2.250 190
AY. 8.100 5,250 715 5,200 4,700 585
&} N.Y. 5,700 6.750 1,325 14,000 3.550 315
E‘ T.H. 16,500 7.150 2,115 3.200 2.150 625
e Y.H. 3,900 3,900 1,400 1,150 1,550 550
Mean 8,760 6.230 1,291 5,510 2,840 453
+S.D. 4,336 1,483 485 4,445 1,135 170
K.K. 245 102 30.0 210 90 13.6
AY. 375 210 41.0 168 124 19.6
< N.Y. 370 142 38.0 428 150 88.0
Z T.H. 580 400 146.0 340 82 40.0
Y.H. 188 98 31.0 94 68 18.8
Mean 352 190 57.2 248 102 36.0
+S.D. 135 112 44.6 120 29.9 27.5
(ug/ml)
Table 4 Urinary recovery of TIPC and CVA
(BRL 28500 D.I. administration)
Dose BRL 28500 3.2 ¢ BRL 28500 1.6 g
Drug Pl 0~2| 2~4|4~6| Total | 0~2| 2~4 | 4~6 | Total
Case
K.K 38.4 21.6 2.4 62.4 37.3 9 0.9 47.2
AY 27 12.3 3.0 42.3 46.7 | 11.8 1.5 60.0
Q N.Y 28.5 18.0 2.2 48.7 52 18.8 2.5 73.3
E T.H 38.5 10.7 2.8 52.0 32 12.9 2.1 47.0
“ | vmH |25 11142 | 78] 249 88 | 29 | 366
Mean 33.0 14.7 2.92 50.6 38.6 | 12.3 1.98 | 52.8
+S.D. 4.8 4.3 0.70 6.7 9.8 3.6 0.71 | 12.6
K.K. 14.8 4.1 1.2 20.1 29.4 5.4 1.02 | 35.8
AY. 18.8 7.4 2.6 28.8 25.2 7.4 1.3 33.9
< N.Y. 27.8 5.7 1.0 34.5 21.4 7.5 6.2 35.1
> T.H. 20.3 9.0 3.0 32.3 51 7.4 2.0 60.4
° Y .H. 23.5 4.2 1.4 29.1 30.6 5.8 1.5 37.9
Mean 21.0 6.1 1.84 30.0 31.5 6.7 2.4 40.6
+S.D. 4.4 1.9 0.8 4.9 10.3 091 1.9 9.98

(%)
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Fig. 18 Urinary levels and recovery rates of CVA
(BRL 28500 D.I. administration)
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Fig. 19 Clinical course of case No.8
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EifFfi% X OBRRENMEH (Table 5, Table 6) &
LTi, No.3 T 3.2g AA#HESEE 0%, 2H%EE
BIVEZREEL, No.9 X 1.6g JHGHIETEIH D
% PR EERTETDI No. 10 (JEHEKE & L
@& 25 b, BRL 1H 3.2~4.8g % 6 HHE#
&, GOT (74—233), GPT (101-196) © L H * &%
foo B LERDRARBEEF I X h EEHMDO L
CEAH Lo No.11 121 H 3.2g %5 A& H# GPT
oBELR (15-44) HRbh, No.12 1X1H 3.2g
%5 BREIRS%, FBROBENS (1%—6%) *ild
1o

IV. ERBOLUICRKE

P Ebhbhast BRL OHEN, BN - PR 600
BRGREEXHRH L BRCOWTETD ERE iz e
Vo

TIPC {3ep&HE i\ LEIE DRPUERIAS R I h T
kb, EED LT OERY - BIRMTTERE o X
RELID, Chide7 > ARY F—EHD f-lacta-
mase KEETH B, =) 5 —¥ED f-lactama-
se RIIAD#EAZT B\ EEhTiwb, CVA i1 8-
lactamase fREHITH 523, L= ) F—EHD §-
lactamase & ARAIPIICHEST B L Ih TV 32,

ZOFERNML 15: 1 04 THRA Liost BRL
Thbo

L HEH

HERRIE X b o UicEEPREERk T BRL & TIPC -
CVA-PIPC-CPZ o MIC » [IEHEE L, X HK
TIPC n&@EE 2, 5, 10 gg/ml o CVA #¥FmMLT
MIC DT Mat LIckER, S. aureus, P.mirabilis,
E.coli 0 B-lactamase EEA#kT TIPC Bl X b 3 A&
D MIC &<, Lhd CVA ORIMHENED b h
2o =%, P.aeruginosa, K.pneumoniae <¢i3. CVA 0
BIBRVE BTl v oteo 1o S.marcescens O
CVA i k 3 MIC OZByiEH Tre 2 » F= A5,
TIPC 100 pg/ml L) b oot eikic 3 A K125 5 BEDH
BH%EE L,

bhbhOEKRWBRE T E coli, S.marcescens »:

BREIN, P.aeruginosa nifesh Licc & & o HB% R

UtrbomiEr bhs,

%, E.faecalis ¢i3, BRL <4 TIPC iz CVA %
BMLIcd D Ch MIC i2dsdtsta 25 pg/ml LET,
CVA DB LA X Bd S hishote PIPC i1
0.8~3.1pg/ml & Moty B IF ToRRE M 2R Lo

¥, E.coli & K.pneumoniae 3 PIPC, CPZ el
BRL ) 4 Bih o R 2 Utoo

2 B - B

ERERA (20 FB)DEF 54K BRL1.6g & 3.2¢g
% cross over T1BsfEI T CARKEL, TIPC &1
O CVA o 7e b O R BE O R 2 £RRF A 1
JIE Lico BRL 3.2 g Rk o P EIL, MK THE
% T, TIPC i3 103.2 ug/ml, CVA 21 9.8 pg/
ml THHEOHIM 10:1 ThHH, LBEBEDETLE
IR E DR Lo 1.6 g AR O furh i o
€ — 7% TIPC 23y 45.1 pg/ml, CVA #\F# 3.0
pg/ml Tk 15:1 OETHFARASLC—FK LTV
2, DBRBEDETE LI LDl REL itoto 6
B ¥ CORPEINERL BRL3.2g, HhH\ ik 1.6g #
£C, ThZh TIPC 50.6%, 52.8%, CVA 30.0%,
40. 6% VE‘&'D"}‘CO

3. HRIRMyBsE

FHE % 11 GIORREBERE (5b 2 AIHRHATL Y
B B XU BBIOBRBFRC1IME 1.6~3.2¢g % 1H
2~4 [6, 2.5~15.0 BRE®RS L, HRHUEES 12 #
i, EH 16, HL8 OB BT,

ERBRD IR, HRANCHEBREE 2 FH2 b D%
Molel LRREL B L, T OBRBUIFF OFHIT X
EGEERT L0 EBbh 3%,

FHDEWFR L ZE 2 bhIcb D& LT1HIRS - IE
Ko D 1Bl RERRD LI, REBRY & LR
DIFEERE %, GOT « GPT O ER¥k X0 GPT 0fEpr
ERPRZ I ARRORER, WTFhiEX OTIRA
ot D7 = aFI LR ZhbORIER - BE
ERFC—ICERT 2VEIDHH 5,

X 3
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76~79, 1981 (Band Culture Method) oW C— B ARk
) KARE, BERET : 6K, AfboRmEnEHR 31 (2) : 441~447, 1973
BEOEMFENBBREE, — L RHXRE

LABORATORY AND CLINICAL STUDIES ON BRL 28500

Yuruko Okamoro, Keico Maenara, Yuse Iiba, Kansur Mask,
SeBUN YoneEzu, YosHIHIKO SAKAKIBARA, Mariko YAMAMOTO,
Hirovuxr Kitajima, Hirosur Kisnimoro, Kojiro Yasunaca,
Yosumniro Uepa*, HirosHr Oxuso* and MuNekl SAKAKURA®*

First Department of Internal Medicine, Kansai Medical University

* Rakusai New Town Hospital, Kansai Medical University

** Saiseikai Izuo Hospital

BRL 28500 (abbrev. BRL), a combined drug of ticarcillin (TIPC) and clavulanic acid (CVA), was
examined on its antibacterial activity in vifro as well as on its clinical usefulness. The results obtained
were as follows :

1) Antibacterial activity in vitro : BRL showed stronger activity than TIPC alone against 8-lacta-
mase producing strains of S.aureus, E.coli, and P.mirabilis, isolated from clinical infection foci.
Besides, TIPC showed remarkably higher potency against strains of these species in the presence of
CVA 2~10 gg/ml. On the other hand, addition of CVA could not significantly intensify the activity
of TIPC against P.aeruginosa strains as well as that against K. pneumoniae strains. As for S.mar-
cescens strains, BRL was found to be considerably active even against TIPC-resistant ones, although
in vitro addition of CVA failed to further improve the activity of TIPC.

2) Blood levels and urinary excretion of TIPC and CVA in volunteers after administration with
BRL : Five adult healthy volunteers were administered with i.v. drip infusion of BRL 1.6 g or 3.2¢g
in one hour. At the end of infusion, the blood levels of TIPC were 103.2 pzg/ml (3.2 g dosage) and
45.1 pg/ml (1.6 g dosage) in average while those of CVA were 9.8 pgg/ml and 3. 0 pg/ml, respectively,
the ratio TIPC/CVA being 10:1 or 15: 1. The ratio went up thereafter, in concomitance with the
descent of the levels of both drugs. The dose response was distinct. The recovery rates from their
urine were about 50% for TIPC and 30-40% for CVA in six hours.

3) Clinical trials : BRL therapy [(1.6g~3.2 g) X (2~4)/day for 2.5~15.0 days] was effective in six
cases out of nine with RTI including five pneumonia cases and one lung abscess case, as well as in
all of the three pyelonephritis patients.

As for the untoward reactions to the therapy, out of 14 administered cases, one showed exanthema,
one exanthema and nausea, two slight elevation of S-GPT, and one eosinophilia.

As most of these cases had some underlying diseases, the results obtained seemed to endorse the clini-
cal availability of the drug.



