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BRL 28500 (Clavulanic acid-Ticarcillin) o
REFERIGCH D OEBR « BERARE

ABEXR-BREELEF -REBF-KAET
FBREEFRBPEUE

BRL 28500 DB A~ 7 kA3, ticarcillin (TIPC) LRKE, 27 5 »[BWE, BRUECEERE
AL, B XY TIPC X e WHE N R Ll BEIRDBED S. aureus 20 £5i3 BRL 28500
» 1.56~>100 pg/ml WREFHEDSF LR L, 3.13 pg/ml wwHHOIW (78, 35.0%) HAbhiz,
it TIPC X v 1 BRBEBERZ AW % » 7co TIPC+clavulanic acid (CVA) 2 pg/ml ¥ k ¥
TIPC+CVA 10 pg/ml T, \Fhd X D ERIHACSM Lico P. aeruginosa 20 k1% 12.5~
400 pg/ml 47 LT, 50 pg/ml 2 6 #k (30.0%) »% h HFDIU%7R Lz, TIPC, TIPC+CVA
2 pg/ml, TIPC+CVA 10 pg/ml THIZITELUDERIMNFHE R Lico

R EIZ 200 mg/kg one shot #E LT, BIEAR~IE TIPC, CVA BE L 1/2 B354 1 peak
{ 14.8 pg/ml 35 X 0* 1.35 pg/ml 3B Sh, Bkt TIPC 2.63%, CVA8.33% TH-70 B
HBA~IT 1/2 BEREME T, TIPC 35.88~311.8 pglg, CVA % 0.44~18.98 puglg DB 1T 2 EE 2
Fdbhi, TIPC: CVA DIl I F 10~20:1 QL& TH - 70

FRIRBYZ, S. aureus, S.epidermidis, H.influenzae, H.parahaemolyticus, E.coli, P.aerugi-
nosa I KR Il B RTES, 1BHERES AEEE WHERYS IOBRERSLEDH 15 5
T, AFlZ1E 1.6g Fiix 3.2g, 1B 17V L2EEHHE Lz, 2% 5 B 7, 2°2EW
3DHERT, AR 80.0% Thoto BIEFAL LTRUREDL DI, BERREEORE LR

Lich D1 b fehs - 7o,

BRL 28500 i, ¥EK — 7 4 s THE I L AR S
#lc, L PC & ¢ % % ticarcillin (TIPC) w B-
lactamase [ESZ#| ¢ % % clavulanic acid (CVA) #
15:1 0ERREA LCEHARER TH Y,

BBIEAR7 v AxBFT5 TIPC & 7 5 » B,
BERCR LBEVWAEI®TLT, 7y rAHY > —
¥ (CSase) WX RETH BN, ==v)+—+x (PC
ase) H o B-lactamase L INK A BEEY 1T 5 REE
Thbo —F, CVA Btk E o4+ 5% P-lactamase
(e PCase BB XA F oA 3 /275 m RAAHEY F—
) LRTHTHEA LT, T OBEERE Y XATREL
T3,

Lo, TIPC ¢ CVA oRAR L Y EESBE
O PCase EAE Ltk CVA oa=/EHE, CSase
BB LT TIPC Y RETH %, BRL
28500 22T oD B-lactamase EEBECHE T % 7
TLLREHTH B,

FH OB E N T HERIC A D d T, EBx
CURBERMBRH % T 7D T, UTRERD DREY

&+2,

I. #H, MREIVRABRFE

1. HEARZ L

BERFOEK 8EEIZXT 5 BRL 28500 O H
MIC) %, BAMCFEEFSTEEC L DESE L,
#5513 Tryptosoya broth = —7g#E% L 108 cells/ml 1z
AR LIS DRAVTe, ARHIC TIPC koL TH B L
o

2. BERIBERORZM

MRESHEE X v HHt Ui Staphylococcus aureus 35 &
O Pseudomonas aeruginosa 4 20 ko> 108 cells/ml ¢
DREZ %, BRL28500, TIPC, TIPC+CVA (2)
[TIPC iz CVA 2 pg/ml %70 Li=d D% X8 TIPC
+CVAQ0) [TIPC 1= CVA 10 gg/ml %¥Rh0 Lz 3 0]
THIRBAROF & TRE Lico

3. MEFEE

REREE (1%, B, BEY Y YIE) wi#3.2¢g
ZAERIK 100 ml ER LT, #30 5 CatsE Lo
B, ERHICEED LT R E A BIE L,

REEFITE X BRL 28500 DA B2 I 5E B2 1 X
2o Tiebb, TIPC 2 Pseudomonas aeruginosa
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NCTC 10701 ##:% @ & L, Antibiotic medium No. 2
(Difco) 1w X v, CVA (% Klebsiella pneumoniae ATCC
29665 % f\> benzyl penicillin 60 pg/ml % Nutrient
agar (oxoid) VZMZIFHR A » FHEIC I D& 2% Bl &
Lico MiEDFHR s b OCEBREMBOERICIT e M I
AT,

4. BRABT

D RER

HERPRE (BE 2.5~3.0kg) ¥AWT, FxFDO
BABITOBEY B3 L 7o 1E 200mg/kg % one
shot [ TEHIR X b #7E L, BRHNCHTE AR L UMK
PEE L CHiEFRD TIPC X108 CVA BEXRIEL
fro El:, FRENOHBEKANERE®D peak K (1/2 F
) RREHEE L TRBEAKA~NOBTEEXYAIE L
o

EEATINEEEC LT, REOHFRS LU ERER
#OVERIE pH6.5 @ 0.1 M citrate buffer solution %
FAvTco

2) AR

MEmMEPERENEES T BREEBMAITHRLE
i, Kl 3.2g AL (SHERRE302) FBLT
¥ 1R 40 SRR IhicRERicowT, TIPC,
CVA DOREGABTEREYIE Lic, BEREEA
;E. & Fﬁ]ﬁ%fé % o

5. FRIKHE

FEGI, FBA 59 £6 A X VB 59 £ 10 AT,
FBARERMEZL LIBHREX 3V, BEREX]
7, faBEE 8 fl, BFMEOBMRG2 ik JORE
R 1 FIDET 15 BITHBo ABES B, 443K 10 FIT,
B8, 70, FEWH/M L0 EAL 82 Fizh i
b, 60 BELAEAS HIT 1/3 ZEDI,

ChHiAREY 1E 1.6g ¥721% 3.2g, 1H 17w
L2 E#EF X amBELT, BRODR EReiiR
& Lico

II. £ B & #

1. HEARZ7

BRL 28500 DHE A7 + ik Tablel 1TRT &%
D TH D, Haemophilus aegyptius 3.13 pg/ml, Mora-
xella lacunata<0.19 pg/ml, Streptococcus pneumoniae
1.56~6. 25 pg/m], Neisseria gonorrhoeae<0.19 pg/ml,
Streptococcus haemolyticus 0.39, 0.78 pg/ml, Strep-
tococcus viridans 50, 100 pg/ml, Staphylococcus aureu
0.78~3.13 pg/ml, Pseudomonas aeruginosa 25 pg/ml
T 1o Staphylococcus aureus 209 P (% 0.78 pg/ml
TH 10

AR CEE Lic TIPC i~ O AR 2 +

LERLT, 77 ABHRE - BEERCA S HEER
B2HObTH, BRI X - T TIPC X hEhi- MIC
FRTIEREA LT,

2. BRSEEEHK ORI

1) S. aureus DM

Fig.1 wRLicEsh TH%b,

BRL 28500 0 1.56~>100 pg/ml TR M A FikR
L, 3.13 pg/ml 2 74k (85%) 23 » THHDIUERL
#2o TIPC BA¥T % 3.13~>100pg/ml o 4 % T,
6.25 pg/ml, >100 pg/ml 12 2 @D A HDOIWLUI R bR
2o TIPCHCVA(2) T 1.56~>100 pg/ml D4 %

Table 1 Antimicrobial spectrum

Organism No. of | per 28500 | TIpC
strains

Haemophilus aegyptius 4 3.13 3.13
Moraxella lacunata 7 <0.19 <0.19
S. pneumoniae 8 1.56~6.25 | 1.56~12.5
C. diphtheriae 4 |3.13~6.25|3.13~6.25
N. gonorrhoeae 1 <0.19 <0.19
S. haemolyticus 2 {0.39, 0.780.39, 0.78
S. viridans 2 50, 100 100
S. aureus 4 0.78~3.13 [ 0.78~6.25
P. aeruginosa 2 25 25, 50
S. aureus 209 P 1 0.78 0.78

10%cells/ml (ug/ml)

Fig. 1 Sensitivity distribution of S.aureus
(20 strains, 108 cells/ml)

[2)
(1/33 | e—e BRL28500
~~-TIPC
- o—-—0 TIPC+CVA(2)
% | &=~—TIPC+CVA(0) ////
- /
g i S
5 L
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o 50 A~
£ N
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i/
. / !
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Drug&/ ™ 10]0.39]0.78]1.86|3.13[6.25| 12.5) 25 | 50 | 100 Y
BRL 28500 1741 ]1]|1]2]3}
TIPC 21513 2126
TIPC+CVA(2) 713122 1(5}
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FL, A0 1ix 1.56 pg/ml 1= 78 (35%), >100
pgiml 258k (25%) »&Zshiz, TIPC+CVA(10)T
{2 £0.19~>100 pg/ml =27 LT, <0.19 pg/ml iz 9
B (45%) 2d o THTDIUERR Lic,

Tichh, BRL 28500 izxt35 S. aureus DRI
TIPC &b 1 BB R Z M fleh by, b TIPC+
CVA(2), TIPC+CVAQ10) TFh%h TIPC D28
B, SBEEIMMLMTHI LrMmbRT,

2) P.aeruginosa OREZME

Fig.2 WRLIcEBH THB,

BRL 28500 /> 12, 5~400 pg/ml iC RS FER L,
50 pg/ml 2 6%k (30%) AH v D%k R L,
TIPC B¥EETid 25~200 pg/ml i, TIPC+CVA(2)
T 25~200 pg/ml, TIPC+CVA(10) Ti% 12.5~400
peml KHFH LT, TR BEEUORZES M TH
o'ﬁ.‘.o

3. mEFEE (Fig.3)

TIPC BEEL, SMEREXRAS LT 1/4 Bftkicd T
i< 163.1 pg/ml DOFELRL, 1/2 B, Ticbb A
BT 314.9 pg/ml @ peak fEAE LT LB
HERE R CHA LT, 1B5R 155.4 pg/ml, 2 BERS
105.4 pg/ml, 4 B5RE 36.1 pg/ml, 6 EFRS 12. 3 pg/ml T
bof;o

CVA BE3, A7EBIMA 1/4 BRI 2. 24 pg/ml 1315
bh 1/2 B 3.04 pg/ml @ peak fHIZFE L, LI
Wi UC 1 B§RE 1. 39 pg/ml, 2 RS 0. 67 pg/ml, 4 B5RS
0.46 pg/ml, 6 KR 0.19 pg/ml ThH - T,

TIPC, CVA o1& E DR EIRIHER O BhAE 3L
DIEBEZTRTH DTH - T,

4. BABT

D RER

B ET2ROFHETH 5 L,

(1) FREWIBAABT

BRL 28500 one shot # % TIPC OFIEMNE L
MmEFRE L Fig. 4 CRTEE D THDB,

FIBEKPBE 2 1/4 BSRIIC 14.7 pg/ml %50, 1/28%
5. peak T 14.8 pg/ml %R Lo LMEIZEIR LT,
1R 13.1 pg/ml, 2B:RT 10,0 pg/ml, 4 BSR 2.02
#g/ml, 6 BERS 0.84 pg/ml Th - Foo MEETIEE LIS
1/4 B C 877.4 pg/ml @ peak fHicE L, LgaE
B LT 6BERIIciT 2.86 pg/ml ThoToo BIRKRE
DMEFRE KT 2 EMIE, 1/2 BET 2.65% %
AL,

CVA oB1TB#EI2 Fig.5 wRT &6 D TH5,
HIEKPIEEZ 1/2 B5RIA% peak T, 1.35 pg/ml %5R
U, LISWIR LC 6 BERSicix 0.24 pg/ml TH 1o I

Fig. 2 Sensitivity distribution of P.aeruginosa

(20 strains, 108 cells/ml)
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Fig.3 Serum concentration of TIPC and
CVA following IV infusion of BRL
28500 (3.2g)
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Fig. 4 Aqueous humor and Serum level of
TIPC following IV injection of BRL
28500 (200 mg/kg)

(ug/ml)

. te 877.4 (rabbit eye)
[ n=2

500k 558.2
i Hour | 4| ¥ | 1|2 4|6
L A./S(7)|1.68|2.65(6.76/94.361.2[29.4
193.7
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Time(hr.)
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[

Fig.5 Aqueous humor and Serum level of
CVA following IV injectin of BRL
28500 (200 mg/kg)

(rabbit eye)

(ug/ml) n=2
t22.4 [Houwr[ W [ [1]2]4 6
'\ {7 5-668-33(8.89)48.6l52.282 9
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BPBE 1/4 BT peak {HBE 22.4 pg/ml %73
L, D&l LT 6REHIziX 0.29 pg/ml TH
~ 1o BIikix 1/2 BREET 8.33% THh -1
TIPC, CVA DZhLhEIE KR ED peak [
1/2 BERD w2 B35 ¥ B 14.8 pg/ml, 1.35 pg/ml

T TIPC & CVA Dk 11:1 &7 b, Ziik BRL
28500 DA DEAI 15: 1 BV DTH -1,

(2) FRBABHEE

One shot &% 1/2 BR, /3 b TIPC, CVAD
AIEKABE D Peak BEOBRMEMAEEY Fig.6 xR
Lo

TIPC T3, MBS TERMEEIC 311.8 pglg DEES
TRE R DR, UTHRES, &E BR AEo
IHTHote, BERAIFMTILHIC 103.6 pglg DEEE
»ELh, BHE BREE IEK BTEoETs
ST KBRIBTIIBT 2R EDI -1,

CVA Tz, SERES TERESEA 18.98 pg/eg DR B EE
ABITL, B, SR, BE BEOIETH-7, B
KPS T 5.63 pg/g THREMBEERL, LT, #
BK, HERGE BMFEOIETBTREENLR LD bh
Too BAEE, KEBEAOBTRARED LN -1,

“7c3>%, BRL 28500 # one shot & L CIRA%N
#ix TIPC, CVA & H3FBEUDIEMTBITEENAR
&ﬁ)bht‘_o

TIPC : CVA DZI&3, /HRIMAMKTIXI.5~23.1:
1, BERAEETS5.2~48.4:1 TH »tco KBHDOHAKT
10~20:1 OHEETHBT LT\ 1,

2) AR HREKNEE

AR ¥ vECREBE BT IRCERT, 555
LU BRL 28500 o 3.2 g % 30 4 SighHE LT, Ak
1A 100 D HE I ShicRE iz > %, RAGHREYH
E Lo BUEIX Fig. 7T WiRLIS,

TIPC TRERFEEK 90.9pg/g OEHBEXRL, U
T, SHBE5, AE, RECHBHES~OBTLALR
foo RRPIER~IXBIREIEIC 27. 8 pglg DB & B 8 5
h, MEERE, HTFEOIETH -

CVA T, SRS CTHBG > BE>BEQIRT, B
P CREREE BTHOIRCBTRE YA LD
BRiEHE, MEELEE CVA OBFRERR DDA
QRN i

Keatkizit TIPC, CVA (L icBfTRADRIMA-
2o

NB#ESCH 5 TIPC:CVA D& X AR BT
12.4~26.3:1 OBTEETH -1

5. FRIRRUSE

BUAE(L Table2 Wind &B D THD,

EGI1~ 3 TAKRERT, VWThbRERORR
IBRE2 5 D, BEREHIE. SUMmOEET, Sar
reus, S.epidermidis, H.influenzae, Acinetobacter
anitratus P\BH E Rt AFA 1E 1.6g Fioik 3.2
g, 1B 17\ L2EARBELT, 7B, 118
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Fig.6 Ocular tissue concentration of TIPC and CVA at 1/2 hour following IV injection
of BRL 28500 (Rabbit eye, n=2, 200 mg/kg)

1 5 10 50 100 (ug/ml or ug/g)
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{
{
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[
{

choroid 21.87

Optic J71.8

nerve
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]492.9
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22410.18

J:TIPC :CVA
N.D.: Not Detectable

Fig.7 Ocular tissue concentration of TIPC and CVA at 100 min. following IV infusion
of BRL 28500 (8.2¢g) (Human eye, 71y, M. 43.5kg)

(ug/g or ug/ml)
50 100

0.1 0;5 } l5 110 ( .
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Sclera| o 1302
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Ll
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Table 5 Drug sensitivity and clinical effect

Organisms BRL 28500 TIPC TIPC+ CVA(2)* Clinical
Case No. B-lactamase
before treatment 108 106 108 106 108 108 effect
1 S. aureus 6.25 6.25 12.5 12.5 6.25 6.25 - Good
3 S. epidermidis >800 >800 >800 >800 >800 >800 + Good
7 S. epidermidis 3.13 1.56 3.13 3.13 1.56 1.56 - Good
8 S. epidermidis 12.5 6.25 25 12.5 12.5 6.25 - Good
9 S. epidermidis 0.78 0.39 1.56 0.78 1.56 0.78 - Fair
13 S. epidermidis 3.13 1.56 3.13 3.13 1.56 1.56 - Good
14 S. epidermidis 0.78 0.78 0.78 0.78 0.78 0.78 - Excellent
P. aeruginosa 50 25 25 12.5 50 25 - .
15 Fair
S. aureus 400 100 800 400 400 200 +

* MIC of TIPC in the presence of CVA 2 ug/ml.
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%1, B2 oFERENE LRI,

7ok, EFISIZRERRPTH BN, 7HBEE S epider-
midis i3 TIPC B (B-lactamase FE4) T, Bl
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FUNDAMENTAL AND CLINICAL STUDIES ON
BRL 28500 (CLAVULANIC ACID-TICARCILLIN)
IN THE OPHTHALMIC FIELD

Masao Ooisui, Fujio Sakacami, Axiko Oomomo and Kriko Tsuru

Department of Ophthalmology, Niigata University, School of Medicine

BRL 28500 (Clavulanic acid-Ticarcillin : CVA-TIPC) showed a broad antibacterial spectrum against
both gram positive and gram negative bacteria similar to that of TIPC although the activity of BRL
28500 was stronger than that of TIPC against some bacterial strains.

MICs of BRL 28500 against 20 clinically isolated strains of S.aureus isolated were distributed in the
range of 1.56~100 pg/ml, with a MIC peak of 3.13 pg/ml (7 strains, 35%) which was 1 tube lower
than TIPC. MICs of TIPC+2 pg CVA and TIPC+10 #g CVA were lower than that of TIPC.

MICs of BRL 28500 against 20 strains of P.aeruginosa were distributed in the range of 12.5~400 pg/
ml with a peak at 50 pg/ml (6 strains, 30%) and were similar to the MIC distribution of TIPC, TIPC+
2pg CVA, TIPC+10pug CVA. '

BRL 28500 (200 mg/kg) was administered intravenously to rabbits by one-shot injection and the concen-
tration of TIPC and CVA in the aqueous humor and ocular tissue were measured. The peak levels
of TIPC and CVA attained were 14.8 pg/ml (TIPC) and 1.35 pgg/ml (CVA) in aqueous humor, and
5.88~311. 8 ug/g (TIPC) and 0. 44~18.98 ug/g (CVA) in ocular tissue at 30 minutes after injection.

Fifteen patients with acute dacryocystitis, chronic dacryocystitis, corneal ulcer, orbital infection or
post operative infection were administered 1.6 g or 3.2 g of BRL 28500 once or twice a day by intra-
venous drip infusion. Clinical efficacy was evaluated as excellent in 5, good in 7 and fair in 3. The
overal] effectiveness rate was 80% (12/15).

No side effects or abnormal laboratory findings were observed.



