CHEMOTHERAPY

MR AR R E 3% &35 BRL 28500 (Clavulanic
acid-Ticarcillin) wBg3 % EBH - FEROTTRE

——p-lactamase FEAFRPFEOHMEERE LT—

KR BR-RVRABBR - NEEAFTERX-KFEE
EE E-KRAME BoBRE-BEEM-RAE @
BRERE: 2% vy 7 - BORMBE
RigRFEHGEEF R

Ticarcillin & Clavulanic acid D&% & L TB&E Xz BRL 28500 (314 H ikt % p-lactamase
EARK X ARBREEOBIMCKIET AIMER & LTEH Lch D TH b, HIEIERBRBECE
B EFOF RO W TERY - BRBRH 21T - 7o

FEFRBREE T 5 FF DO MICs X0 MICy i34 v 7 A=+ T 0.39 & 0.78
pg/ml, JERIRET 1.56 L 6.25pg/ml, 75 v "t 5 «hx5—Y 2T 0.39 & 0.78 ug/ml, &
BB T 25 & 400 pg/ml, FE 7 FYERE T 3.13 & 25 ug/ml TH » foo AFOEHRRADERB
T f-lactam FLIZERL TH Y, HEFREIRIERTBENTCL hEVERENEBLL
T2 SEIDREIRER &g PR BREGIE 25 ERAC T 5 FHDERD B IZENRD 8% %4
HEEE LTOREHRY 92% LTShicd D THoTco BAEMNH LM & e faDit 24 ERT
BHolety, AV 7=y FENEREREYED 10 FEAND, 77 v 23R T 9ERH D,
PR 6 FEBI DRI h, ZO3HEBRIAFIC I W TRTRE S hico —HRIEE I 8N
LR IR, BRE4, B2, TE2 OMEFENDENEOhIC, FHIC X 2HEKNEIFERRE
{&bBRT, 1EFT BUN [EOBRE EENZOLNIDORTH D, YU EDZ &ab, AFXSHOD
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WH LS L BRAAR LR BIPRBRYIEICH LTEARER Th 5 LR SR,

SHORBPEOIHBAERIRELA IR TV HEH
CXTAMEEO MNP F LR ARAEOHRT X » T
LhbI¥hicdDTHD FERBEPETIIA v 7=
VHERT T VAT e N E T —YARKZLRB (-
lactamase EABEOH MNP, &£ 3 w7 - 2K O
%, FRLLRBML TR L Th s MRSA (MCRSA)
2T NUMHERE 7 7 L EHRELENEEEIRD LS
Citwmlco Licdio TEABEYELIBELIARA 2
MBI TS LW EEREOERNEITETEERAX
hamfleic, T3,

BB TT CRERCHR S Eh—EDF % BT
WwHrR=vY vREHF O Ticarcillin (TIPC)Y ¢ 8-
lactamase [EZE#|» Clavulanic acid (CVA) o &#<
»% BRL28500 sl —F 4 &4 R L BERUMEDCKA T
FhlRIhiz, 2T B-lactamase EABE LXK
Fehbrr ik sT TIPC BFL T 3 KR4
FELTORBEXEBORENIRDONE 5 ok R RRK
YiERBE LTERY - BRHEZTY, £A0FH
P D\ THRET LT,

I. 8 &5 &

1. MREBREECHT HHEN

BRI AFBEREP 7RI AR X OBE 2 BRICEL
T 1984 ££1 A~12 A 0 1 FRICTERERLIEREER
PALEREERCT 107ml Y ey h, »oREE
DYRTE IS ERE (Streptococcus pneumoniae LT S.
pneumoniae) 38 ¥k, TS A Feh X T—VA
(Branhamella catarrhalis [JJF B.catarrhalis) 39 ¥,
A v7n=vy g (Haemophilus influenzae [T H.
influenzae) 44 ¥k, ZIBE (Pseudomonas aeruginosa
LUF P. aeruginosa) 27 £k L 1983 %1 Bmb 1985 F
3AETO2E3 » ARMABCHBEI KA T VY
BRE (Staphylococes aureus L) S. aureus) 26 Bt
THEARO MIENY BALEEEyLEERc Bl T
MIC #BIE L, $£X D penicillin %I, cephem Fl/t&E
& LT B-lactam | & HBIRE Lico

BREWOL TRERE & 75 v 2 7% 5% EhRE
¥ Mueller Hinton Broth (M. H. Broth) [BBL],
4 v 7 A=y FE 5% REM{LM & m M. H Broth
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(Fildes Broth), %o flio> BfEix M. H. Broth #f\»
9°C 18 B |, & 4 Al— O AFEE I T 108/ml 1z
iR LTEB Lo

BEHREREIE RRE L7 7 v~ 27 5% B
pefeRmEm M. H. Agar [BBL], 1 v 7 v =v+H
it 5% FEMEm#E M M. H. Agar (Fildes Agar),
rofoEfEicit M.H. Agar 2w, 21y 772
5-vDE (BRERR) CTHRERYEREL, 37°C,
18 BiER T MIC #RIE Lo

2. BERECHT 2 FRMNBERE

B PR BRI 4 0 (BHEREIL 1, BEAR
BEk1, [EZIRE 2) THAFBRS# O TIPC oM
PRELERFRERXREL, 05 bREZILEED
VEA TRAFRIIE &5 1 FREE% ORRE TR L
FRFEFBE R RIE L,

RMEEL Bacillus subtilis PC1219 »#¥iE@ &3 57
B, 7T X B bioassay 2 THT » foo MWRILINIE %5
BLTHRIEL L, 5 5\ 2FFTHEIL 20% N-acetyl
cysteine & 1/5 Ehnx 7otk IREWRIL LTHAL L
BIEsEHz 1 Trypticase Soy Agar (TSA) [BBL] % H
W

3 BRMRE

D) HREH

B 58 4E 12 A HAEFN 60 455 B o ic ¥t ot
R ABRBEOML 3, SR ETA1, BHAE
X%8, BHEMESETS (CEBEABRESLLR) 5 K8
XIRE 8 DFt 25 EMOPRBRERGIEREXXIRE L

2) BE5E BEE

SEGISREEEC THRE L, 1EHEEIZL6g

16 EF TR L &L (64%), 3.2g M8 EM (32%),
R 1l6gmnb 3 2g ICHELTHRE LADMLEMNT
BHotce 1 BRERIPUITXT2@E L 5% 7 F ok
%, EBEAREWE 2B MBI D 100~500 ml (2 #EZ L
T FRIE LT 1R TR L7, &5 BHx 5 BRED
bk 13 ARITH B 2, 7HE V&L £< 12 fEF
(48%) T, R\ TS BMD 7HER (28%) Th -1,

3 BERZFEOHE

LIEEPICR W TRF DR SR B X Ot b ORER D
WRIR E R BE R LERNIEMIRZ 21T\, BABEORE
EEDHERERANGS Lk, B - ETROAEECE
REEEOHEED LREOHAEN BRI RHERLEIC X
H, #2%) (Excellent), H%h (Good), %% %h (Fair),
#&%h (Poor) O 4 BXHEHITEH1T - 120

4) ElfFA o

B MEATR, miREILERES L OCREE R 5HT
BORM» AR X EERMEIEA, MEERYEE
DHE LR L,

II. K

1. MREHRREICT AIED

1) &E&EZ FoRE (Fig. 1)

BE 7 FURE 26 BHRCKT 5 MIC B T
T B-lactam FNzififEkkAr Z bh, MIC {E 12.5 pg/
ml [ EofiEkko %13 Ampicillin (ABPC) 26.9%,
Methicillin (DMPPC) 23.1% (MRSA), Piperacillin
(PIPC) 57.7%, TIPC 34.6% <T» 5Dicx LT BRL
28500 ¥ 26.9% THh»71co ¥l MICs Offiix ABPC
3.13 pg/ml, DMPPC 1.56 pg/ml, PIPC 12.5 pg/ml,
TIPC 6.25 pug/ml, BRL 28500 3.13 pg/ml T - 1tzo

2) Mh#EkeE (Fig.2)

*®

Fig. 1 Sensitivity distribution of S. aureus (26 strains)
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Fig. 2 Sensitivity distribution of S. pneumoniae (38strains)
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Fig. 3 Sensitivity distribution of B.catarrhalis (39 strains)
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A ERE 38 #kicxtd 5 MICy & X O MIC, Offiiz  (CMX) 0.39, 0.78 pg/ml T - Foo 1984 £EDHRER
ABPC 0.025, 0.2 pg/ml, PIPC 0.025, 0.39 pg/ml, FteD Bkl 75 v~ 2 505 b p-lactamase EEH
TIPC 0.78, 3.13 p#g/ml, BRL 28500 1. 56, 6.25 pg/ml, DEHBEIEIL 92% TH h TIPC 1mitizd kA Lt

Cefazolin (CEZ) 0.39, 0.78 ug/ml, Cefotiam (CTM) LTu 72t CVA ARt 52 iz X b MIC fEn¥
0.2, 0.78 pg/ml, Cefoperazone (CPZ) 0.1, 1.56 ug/ BEEN R SR,

ml THH p-lactamase & X b 7gy B-lactam FfFHEE 4) q4v7zr=vvE (Fig.4)
A bhtc, A=y ¥E 44 o MICy XU MICyo 1%
3) F3vn~zx5-Hh&x5—Y A (Fig.3) ABPC 0.39, 3.13 pg/ml, AMPC 0.39, 3.13 gg/ml,

TGUNRT e A ET—Y A 39 D MICy 3L PIPC 0.025, 1.56pg/ml, TIPC 0.39, 1.56 pg/ml,
MICq, Dfiiz ABPC 6.25, 12.5 ug/ml, Amoxicillin ~ BRL 28500 0.39, 0.78 ug/ml, CEZ 12.5, 25pg/ml,
(AMPC) 6.25, 12.5 pg/ml, PIPC 6.25, 12.5 pg/ml, CMZ 3.13, 6.25 pg/ml, CTM 0.78, 3.13 pg/ml, TH
TIPC 25, 50 #g/ml, BRL 28500 0. 39, 0.78 ug/ml, CEZ h 1984 £ 4 v 7 L= v HFEIIC KB f-lactamase B
12.5, 25 pg/ml, CPZ 3.13, 3.13 pg/ml, Cefmenoxime AEOEDBHERKIT 13.6% THoTo
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Fig. 4 Sensitivity distribution of H.influenzae (44 strains)
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Fig.5 Sensitivity distribution of P.aeruginosa (27 strains)
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5) KB (Fig.5)

RBE 27 e+ 2 MICs, % X1 MIC, offi
PIPC 6.25, 200 ug/ml, SBPC 50, 3,200 pg/ml, TIPC
25, 1,600 #g/ml, BRL 28500 25, 400 pg/ml, CPZ 6. 25,
200 #g/ml, Cefsulodin (CFS) 6. 25, 200 pg/ml TH - 1o
Uinsiz MIC fE#S 0.39~6.25 pg/ml 1o 4 Fi3 % B
B#kott® 2 5 & PIPC 55.6%, SBPC 44.4%, TIPC
44.4%, BRL 28500 44.49, CPZ 55.6%, CFS 70.4%
DRFEHB SN,

2 BIKEGIC ST 5 B NEBENE

Table 1 1 (24| o i PHIREE % BITE LTc 4 EEBID MM
FREY - 7% X OB hEE Y — 7 {E%, Fig.6 1o
REDY b ORKEZHWRITRIE 26T L LER O
BRBAR Lo A#ID 1 @582 1.6 O 3EFTM
FREEC— 7 A% 86.8 55 137.4 pg/ml, WEHEhEE

€= 7{EH 1.13 525 2.86 pg/ml 1o AF L, VEHsch~D
ER O BITE (BFRPREY— 7/ mibBEY -7 {8
x100) ¥ 1.3% 75 2.2% DEITH > o FHREL
PEEED 1IEGITIX 3.2 g DFE#1T - ond, MPERE
E— 7 {HAS 214.2 pg/ml, WEEEchifis v — 2 (H 2% 2.24
pg/ml TBITERIZ1.0% THhot, Litl.6g HED1
FEGIC SR THD 3 ¥ IO BT & »5 7.8~16.6
pgiml THH, FEFCHE LcERPREY— 7Bk
NTEE 9.4 FoFVEBELEH IR,

3. HRRBETEI#

AF TR LR BB REIE 25 FEGI O E % Table
2 i, BRIRBAERE % Table 3 1Z/R L7z,

(1) EBKRzE

TEJEEKR R DE &b % Table 4 125k L2, il
%3, BHEKEZR1 O BHEFRBREFED 5 X ik
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Table 1 Serum peak levels and sputum peak levels

of Ticarcillin in patients treated with BRL 28500

Single Route of | Peak levels (ug/ml) | Sputum Bacteriological
. Di i .. 2 N
No 1agnosis dose (g) | administ. | Seruym | Sputum | Serum %) examination MIC (ug/mi)
- B. catarrhalis 108 0.78
11 | Chr. bronchitis 1.6 D.L 86.8 1.13 1.3 S. preumoniae 107 —(-) 08
14 | Chr. bronchiolitis 1.6 D.I 93.1 2.02 2.2 B. catarrhalis 108 —(-) NT
20 | Bronchiectasis 1.6 D.IL 137.4 2.86 2.1 H. influenzae 10°  —(-) 0.39
25 | Bronchiectasis 3.2 D.L 214.2 2.24 1.0 P. aeruginosa 10°-10°—-10° | 12.5-25-100<

Fig.6 Concentration of TIPC in serum, sputum
and intra-bronchial secretion in a patient
with bronchiectasis

K.I., 22y.0., Female, Bronchiectasis
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100% Tdh » oo BIEFREBRELIE TI1IGHRET 2% 8
EROBERR 100%, BHEAKELS (CEBEAEK
BER) SHEADEHRY 80%, KEZINERE 8 EMD
BERM 88% THhh, WRBREYIE 25 EHLETD
BERIL 2% Thotco EHO 2ER AR OEK B
ISR LTOBER 4 FEMIO TR BRT %,

(2) ME¥MRE

TR 2R RRYLIE 25 SEGID 5 LbEAEOMETE it -
T DRREZINREXERCE T 5 BE TR bR
DIENDHRTH D, 24 FEFIOMEFHBE & BEHL)
TERAR Uhpita Table 5 107k Lic, BMBERRZLA
15 fEG, 2 BERAGAS 8 FEM & 3 BERRYA LIERI T -
Too BRI TR ZEN > 1oDDS v 7 L= v HED
6 FER TRWTRIBESER, 75 v~ 27 3EF,
KEELVERATH > 7o ZD 5 bAEFMNERTH - 7D

BREBEO2EAOARTHY, MMOBEBITTNTRES
h BRI LB EORETH - 120 BHERRT
X7 Z 27 LIRBREN 2R, 75 25L4
VIZN /Y FEN2ENTH o Tef, BET FUEKEL
HIBE, MAREELM v7r=vFH, MAKEHLEE
B 77 vaaT LEBENKLER, 75V~ 25,
AV 7 h=yE L IRIRE O 3 WY LEMCHD
Nico BEBERERED 5 bRIBEY 2 5 TER OB L
EE oz nThBREI RIS,

(3) FEWHEE DD HEF DR

DTFexB»EZTH Y, 2 OBEBNTH- o 4EHR
DIEBEHIRT

No.3 N.T, 60 %, 5, ftik, BHIELL 8B
ffihE (Fig.7)

#5 ELATA LR, BRAALAD X OKKY, 3
SELTRTA HIRIE L E R RO IR EGR & REE ) B
WEO I EEC THRBRE 2T T, B 60 £58
7 BEREORN, TREHEY ¥ TR )RR
ML EE L ZH (39°C &) NHE LkDERLL
PRMXETETHBCBREO G ERE LS LOMALS
MShEBICARL oo ABRMKOERBESIO/
SARBT s ARERRE L 77 A BHRELSHA
Lo, HOFhROMMEBEOARKLAOIE, B
PR SRRE Y EBEBC AT BEOMRTHIR
BRERBTXERLTIEORERY 3.2¢ LLTIA
2E 0 SEEEB LS, BREFE LT 10%ml I
RS EHAREE 75 v s T2 BRE
BRES i, BRERONE, WELOBRYORKRT
22N THYEHLHEI hic, BREDPOIHT 7Y
% 54t PB-lactamase 4L B cHH TIPC 12.5 ug/ml
o MIC LT, &#Tik 0.39 ug/ml OFEZET
Holo

No.11 C.Y, 59 i, %, BHguxx SELH
B (Fig. 8)
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Table 4 Clinical response to BRL 28500 treatment

Infection No. of No. with response of % of clinical
cases. | Excellent Good Fair Poor response
Pneumonia 3 2 1 100
Acute bronchitis 1 1 100
Chronic bronchitis 8 7 1 100
Chr. bronchiolitis 5 1 3 1 80
Bronchiectasis 8 2 5 1 88
Total 25 12 11 0 2 92

Table 5 Correlation between causative organisms of pulmonary infections and clinical or bacteriological effect

No. of Clinical effect Bacteriological effect
Causative organisms
cases. | Excellent Good Fair Poor Eradicated | Decreased | Persisted

S. pneumoniae 1 1 1

B. catarrhalis 3 2 1 3

H. influenzae. 6 3 3 6

P. aeruginosa 5 1 2 2 3 2

S. a.ureus + P aerug.® 1 1 1 1*

S. pneumo. + B. cata. 2 2 2

S. pneumo. + H. inf. 1 1 1

S. pneumo. + P. aerug.* 1 1 1 1°

B. cata. + H. inf. 2 1 1 2

B. cata. + P. aerug. 1 1 1

B. cata. + H. inf. + S. pneumo. 1 1 1

Total 24 12 10 0 2 22 2 2
Fig.7 N.T. 60y.o. Male Pneumonia Fig.8 C.Y. 59y.o0. Female Chr. bronchitis
Chr. bronchitis, CPE Bronchial Asthma
. 73/::1” e L Dy 20y 20/Mar  25/Mar 1w
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Fig.11 S.S. 35y.o0. Male bronchiectasis
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LABORATORY AND CLINICAL EVALUATION OF BRL 28500
COMBINATION OF TICARCILLIN AND CLAVULANIC
ACID, IN RESPIRATORY TRACT INFECTION

Tsuyosu1 Nacatake, Keizo Martsumoto, Naoto RikiTom:, Yoshio Uzuka,
Harumi Suisuipo, AtsusHi TakanasHi, Kazunorr Oishi, Mikio TacucHi,
Masakazu Takasuct, Tasuku Sakamoro, TosuiHiRo MoriTo,
Nsiara Msaki and Kiwao WATANABE

Department of Internal Medicine, Institute for Tropical Medicine, Nagasaki University

BRL 28500 is a new antibiotic, a formulation of Ticarcillin (TIPC) and Clavulanic acid (CVA)
developed as a f-lactamase inhibitor which has good activities against not only gram-negative but also
gram-positive bacteria including S-lactamase producing strains. Laboratory and clinical studies have
been performed on BRL 28500 in order to evaluate its usefulness in respiratory tract infections.

In vitro antibacterial activity of BRL 28500 against 174 isolates of 5 major pathogens of respiratory
infection, i.e., S.aureus, S.pneumoniae, B.catarrhalis, H.influenzae, P.aeruginosa was measured
comparing with other penicillins and cephems. MICsy of BRL 28500 against S. aureus (26 strains) was
3.13 pg/ml, S. pneumoniae (38 strains) 1.56 ug/ml, B.catarrhalis (39 strains) 0.39 pug/ml, H.influenzae
(44 strains) 0.39 gg/ml and P.aeruginosa (27 strains) 25 pg/ml.

Against Ticarcillin resistant S-lactamase producing strains of H.influenzae and B. catarrhalis, BRL
28500 showed high bacterial activity comparing with other B-lactams.

Then, BRL 28500 was given to 25 patients with respiratory infections, acute bronchitis 1, pneumonia
3, chronic bronchitis 8, chronic bronchiolitis 5, bronchiectasis 8. The dosage used was 1.6g to 3.2g
administerd intravenously 2 times a day. 30 initial pathogens (1 S. aureus, 6 S. pneumoniae, 9
B.catarrhalis, 10 H.influenzae, 4 P.aeruginosa) was all eradicated except four P.aeruginosa.

The ratios of sputum peak level vs. serum peak level ranged from 1.0 to 2.2% in chronic respiratory
infections. High penetration of the antibiotic into intra-bronchial secretes was observed in a patient
with bronchiectasis. Clinical response of BRL 28500 treatment in 25 patients was excellent in 12,
good in 11 and poor in 2. So, clinical cure was obtained in 23 (92%) of 25 patients. No any clinical
side effects were observed. In one cases, transient elevation of BUN was found.

BRL 28500 was evaluated to be a very effective and safe B-lactam antibiotic against respiratory tract
infection, especially caused by S-lactamase producing strains.



