CHEMOTHERAPY

BRL 28500 (Clavulanic acid-Ticarcillin) B3 % ZX@BH %
7o B UV M IR B3 R I 1) 5 BFAE

B M-REE—H-EHAR
ERFiE-BRER-HA B
ROBHAFEEME_AH

B LB I hic B-lactamase PAEX|TH % Clavulanic acid (CVA) & Ticarcillin (TIPC)
LDOEAFTHD BRL28500 oW T, HIEN, ¢ ~&ELILBAOMPRE, BRIBTE
B, BRBRPFECHTIERDELRF L, UTOBR®ZB,

1. HED

BRIRMRED S Lic 943 ¥k (7 7 ~IGMERRER 103 ¥k, ISPIMIER 619 Bk, 7 N UMESEREE 7S
S[EHEAREE 188 Bk, Bacteroides fragilis 33 ) woWT, BFRLEREFSAROFECL VR
INRERBERRIEBE X HIE L, BRL 28500, TIPC, CVA, Piperacillin (PIPC) DHEHZHE L1,
Staphylococcus aureus, Providencia rettgeri, Xanthomonas maltophilia, B.fragilis TiIARHIH
BLENHE DR L, fLOEE TIARIL PIPC IGEVWHE N TH - fopt, TIPC fHikic
BUOWHTENRAR BRI,

2. MPEREELBREABTRE

%) 3.2g, HAH\L 1.6g HRMEHE LS LoMPBRE LBENBEYRE Lic, MFRE
T, 3.2g #5, 1.6g BEJXCABRTRICERME,NBOh, ZToOFE L TIPC TiithZh
144 pg/ml, 77.8 pg/ml, CVA TixFhFh 38.55 pg/ml, 1.62 pg/ml TH by, LIEHEIR Lic, Bk
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ARBECOWTIL, BRINCBREZSTAERRELTORE TH - 12

3. FPREBRHEC T BB

BERECADE L7cihise 3 Bl BhfRAEiE + R 1 6, KEZME+RERS 16, [EZHEE+ER1
Floit6flic1 HE 3.2g % 2ElIKbIFT T 7~10 ARAREEBE Lico FDEE, BR3H, 0
BRI, EH26T BENRBEIERILARDY, HEKKZE@E (GOT, GPT, LAP, r-GTP)
DWThrDBERE #RD N 3 H b AR B ER THRESLH CIEFEBECH L,

BRL 28500 3 # LK BHR S h - ESHANENETH
b, Ticarcillin (TIPC) & Clavulanic acid (CVA)
2 15:1 (N oEEEETh T3,

CVA & Fig 1 iR ¥ & 5 e (L¥E#HERE 2 8-
lactamase [HEH| T, M EEHSEIXTEV b 0 0 P-lactama-
se EXHORHRLTAHHCHEEL, TOBE®LT
BT 5, e TIPC o PB-lactamase EEA R
TRt T AMENOMRIEALREI R, AENHERIH
7o

SEFZER, REOERMEY L8 S h o BT &
THEXHAAOHES, FH ke reRELBES0MmEH
BERIUCERF~OBTEE, TRERPECHTS
BREFRECSOVCTRHELIEOT, *0RBYRET
Z)O

I. MEBLVICHE
1. BRAEEECT HHMED
KAYERRZEEIHBREC T, BEo&EORK
PR B BES M o A R ET 943 BRioW T, BATL
EFERLBED HE R o T RPREEFHLEEE
(MIC) #HIE L1:?s FREE R RTATREHE LT

Fig.1 Chemical Structure of Potassium
Clavulanate
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Mueller-Hinton $&X#3# (BBL) %, MBI
Mueller-Hinton Broth (Difco) #Fi\», 108 cells/ml @
Ei¥% Micro-planter ((E XMIBIERT) i« THE L,
37°C, 18 B REE ML HITE Lico HRAMER L, Fiusit &
LT GAM EXREH (AK) %, HEAEHICIL GAM-
Broth (A7) AV, [FIMEE & RBKICERE L Anaero-
bic chamber (Forma #) T 37°C, 24 BefEikz&%KH)
FELIY, ¥, ®IBEPkE LT Staphylococcus aureus
PCI 209 P, Escherichia coli NIH] %\ 1o, &H EA|
DREFRFL, 100 pg/ml A5 0.05 pg/ml ¥ TD 2 &7
Fick b 12 RIVR{ER Lo

MENRER B LOERIILT O L0 TH o

{FA%H : BRL 28500, CVA (BARRBLIE(BRRED,
Ticarcillin (TIPC, BB {5 S4ZL(#R)1REL), Piperacillin
(PIPC, EIHMLZEBRRED,

EREES X ORRE

75 ABYERREE ¢ S. aureus 53 ¥k, Enterococcus fae-
calis 50 ¥,

77 ABHREHE -

BRME : E. coli 53 £k, Citrobacter freundii 54 #,
Klebsiella pneumoniae 54 ¥, K.oxytoca 53 #k, En-
terobacter aerogenes 54 &, E.cloacae 54 ¥k, E. agglo-
merans 27 ¥k, Serratia marcescens 54 ¥k, Proteus mi-
rabilis 54 ¥k, P.vulgaris 54 ¥, Providencia rettgeri
27 ¥k, P.stuartii 27 ¥k, Morganella morganii 54 £k,

TYUEIEREE 75 » [AYMH : Pseudomonas aeru-
ginosa 53 ¥k, P.putida 27 ¥k, X.maltophilia 27 #f,
Acinetobacter calcoaceticus 54 ¥k, Flavobacterium sp.
27 ¥,

BEHE : B.fragilis 33 #,

2. M L UBRANOBITRE

HBEGI D No.1, No.2, No.3, No.6 0 4 FIOFEHR
BRPEBEICOVTIE Lo EFOBEHEIL IE
#l No.1, 2 % BRL 28500 3.2g (TIPC 3.0g, CVA
0.2g) %AEMAEHE 100 ml ZHM LT 1REELTTA
WHEL, BERTE, KTH 1 2 4, 6 BB
mlieo BB, Rifsd, KTH1BMRMA 1~2
FEE, 2~4 BRIE, 4~6 BRAE O 5B TEE
Lo fEB No.3, 6 13 BRL285001.6¢g (TIPC1.5g,
CVA 0.1g) »ABOFETHRE LHELERR Lis, %
NEROBRBIRREE D IC —80°C HEREL, O
LI—E L TBENE Lic

BEWNERLTFOHET T-7, REEH X TIPC A2
P.aeruginosa NCTC 10701, CVA ¥ K. pneumoniae
ATCC29665 # M\ 7o, PEHERRARI, MIFHMEELE b
-V, BEABTRER pHE.5 0.1M 7=

vEEETR R A\ foo WIEERL, TIPC (x Antibiotic
medium No. 2 (Difco) ##EEH &3 % Agar well
T, CVA ¥ Nutrient Agar (Oxoid) ¥ ¥ EEH LT 5
BB » TETT- T

3. WRBREPFE~OIEH

FEFN 59 £ 10 ALY 60 F£2 A% TURALZF O
BBRRIERE 6 GIERRE Lic, MBcatt Lichtise
30U, FHERAEE+RY 1), KEIWMB+RELIA K
BEXIRE+RELIAT, B46), L2060 iy 37
B b 67 5% (P 56.7 i%), {AEIX 35kg 7225 73
kg (¥4 56.3kg) THh o,

1H#®ER, £613.2g L L, Thx#l & 2EKC
ST, EFEAYEW 100 ml R LSEEE L, 7t
¥, FKRBEINMTIILTERAT 2~ 2T L. BETH
BT ERWENDTHRE Lico BEMMIRSGINTHE (R
BERE 22.4g), 142 10 B (RRiL5E 32.0g) TH
- 710

FRIRZH R OHIE L, IR OMWR, BT, WK, T
BRE s OBRER, HRE BmMBE (FFRY), @
kB, CRP 7 K ORIEFTR, MW XBHMR, G5RPop
HOBRLENLREMTESR (), B4 (1D, =
BED (+), &3 (=) D4 BHITHIERT - 7o BIFA
DEEDHIFEIL, AFIEEH D Adverse reaction DH
B, BRBEEOLE bHBE Lic.

II. &% ®

1. BER ST 25E (Fig 2~22)

sHBE R L Lic S. awreus PCI 209P. =xt LT BRL
28500 0.78 «g/ml, TIPC 0.78 pg/ml, CVA 25 pg/ml,
PIPC 0.78 pg/ml, E.coli NIH]J izxt L BRL 28500

Fig.2 MIC Distribution of BRL 28500, clavu-
lanic acid, ticarcillin and piperacillin
against S. aureus
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0.39 pg/ml, TIPC 0.39 pg/ml, CVA 12.5 pg/ml, PIPC
<0.05 ug/ml @ MIC {E%R LTz,

77 ABHERED 5B, S. aureus 53 BricxtT AHE
i, AFERSER KT TIPC, PIPC DJETH -
fens, i 100 pg/ml LA B o> SEMMERRE KFIC 48k
(7.5%) m#i Lot L TIPC Tt 18 ¥ (34%),
PIPC T 26 # (49%) EAFIAER T\ 1=y E.faeca-
is 50 Bk TIx, PIPC »ifd R <, A#lix PIPC & CVA
oFffElDo MIC %R L,

77 AEHREO 5 LBAMER I LTk, Fig.4
A% Fig.16 1Z/R$T X 51z, A#FIix PIPC ¢ TIPC o
Frfglo MIC A% 7R L PIPC ([ WHE %5 L,
¥512 E.coli, K.pneumoniae, K. oxytoca, P.mirabilis,
P.vulgaris, P.rettgeri \zxt Ui, TIPC izt ~ESEMT

Fig.3 MIC Distribution of BRL 28500, clavu-

lanic acid, ticarcillin and piperacillin
against E. faecalis
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Fig.4 MIC Distribution of BRL 28500, clavu-
lanic acid, ticarcillin and piperacillin
against E. coli
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Fig.5 MIC Distribution of BRL 28500, clayy-
lanic acid, ticarcillin and piperacillin
against C. freundii
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Fig.6 MIC Distribution of BRL 28500, clavu-
lanic acid, ticarcillin and piperacillin
against K. pneumoniae
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Fig.7 MIC Distribution of BRL 28500, clavu-
lanic acid, ticarcillin and piperacillin
against K. oxytoca
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Fig.8 MIC Distribution of BRL 28500, clavu-

lanic acid,

ticarcillin and piperacillin

against E.aerogenes

100

Cumulative %
w
S
T

54 st. /7 /

/ 711
/ g1
CVA/PIP?/ /TIPC
e /
{ 7 J#BRL28500
/ /

! e

I A
/ 4
' /i I_,—
/
i 7
7/ I
L %, I
//// /
ICTue/ml) 00 1828 588 5718 o825 o5 0100”1
BRL28500 4 86 2 28168
CVA 13515 3
TIPC 15102 16 920
PIPC 26 96 354118

Fig.9 MIC Distribution of BRL 28500, clavu-

lanic acid,

ticarcillin and piperacillin

against E.cloacae
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Fig. 10 MIC Distribution of BRL 28500, clavu-

lanic acid,

ticarcillin and piperacillin

against E.agglomerans
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Fig. 11 MIC Distribution of BRL 28500, clavu-

lanic acid

against S.
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Fig.12 MIC Distribution of BRL 28500, clavu-

lanic acid,

ticarcillin and piperacillin
mirabilis

against P.
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Fig. 13 MIC Distribution of BRL 28500, clavu-

ticarcillin and piperacillin

against P.vulgaris
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Fig. 14 MIC Distribution of BRL 28500, clavu- Fig.17 MIC Distribution of BRL 28500, clavy-
lanic acid, ticarcillin and piperacillin lanic acid, ticarcillin and piperacillin
against P.rettgeri against P. aeruginosa
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Fig. 15 MIC Distribution of BRL 28500, clavu- Fig. 18 MIC Distribution of BRL 28500, clavu-
lanic acid, ticarcillin and piperacillin lanic acid, tirarcillin and piperacillin
against P. stuartii against P. putida
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Fig. 16 MIC Distribution of BRL 28500, clavu- Fig. 19 MIC Distribution of BRL 28500, clavu-

lanic acid, ticarcillin and piperacillin lanic acid, ticarcillin and piperacillin
against M. morganii against X. maltophilia
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Fig. 20 MIC Distribution of BRL 28500, clavu-
lanic acid, ticarcillin and piperacillin
against A. calcoaceticus
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Fig.21 MIC Distribution of BRL 28500, clavu-
lanic acid, ticarcillin and piperacillin
against Flavobacterium

Fig. 22 MIC Distribution of BRL 28500, clavu-
lanic acid, ticarcillin and piperacillin
against B. fragilis

100 33 st.

wn
(=]
T

Cumulative %

MIC (ug/ml) [FO0-05 10-20) 5874 5615 28225 V105 10
BRL28500 1167 72
cva 5 127
TIPC 12 4 131010 2
PIPC 11 3135 71 2

Fig. 23 Serum levels of TIPC and CVA
(BRL 28500 D.I. administration)
(kg/ml)
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Table 1 Serum levels of TIPC and CVA
(BRL 28500 D.I. administration)
Time after 1hr drip infusion
Doses Pt. No.
- Age, B_.\_V_. 0 1/2 1 2 4 6
(hrs.)
1 TIPC 144.46 110.88 86.49 46.43 16.39 8.10
3.2 67, 73 CVA 3.38 2.37 2.03 0.96 0.29 0.15
2g
2 TIPC 143.45 101.19 66.81 58.28 19.04 5.25
55, 70 CVA 3.72 3.24 2.09 1.43 0.59 0.28
3 TIPC 108.49 101.19 91.37 73.98 37.13 23.71
L6 64, 35 CVA 2.27 2.23 2.13 1.76 0.74 0.46
.6g
6 TIPC 47.14 36.39 25.62 10.69 2.41 0
63, 73 CVA 0.98 0.68 0.46 0.29 0.11 0
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R Mk A eh oty CVA OBPHIEIZAT s B SR
gg sglyoleales 58 %E g,Mmp%{@fbfh§H5#MNULféot
L2 2, AN TEEM LD I B/ TS - oo
7 VUEIEREEER I LTI, A% L TIPC, PIPC
R BERSORE N T LichS, X maltophilia T4k
% ; 2R | BB|IF|IBIR|ZIS|=3 KIrRkLBR T, CVA 11, P. aeruginosa 131U
s PIBIEME 12580 » 7oAs, A calcoaceticus TL3E b BIF
B AR Lo
1 DR D D D N D 'ﬁiﬁ§®5%ﬁ§§%ﬁ§%%<ﬁﬁﬁ%?ﬁb‘ﬂfm‘é’i'
3? Col2ZleZlcalaalsal UseLTUL AHHEL BEhicHEHE R L MIC
~ peak % 3.13 pg/ml = b, PIPC kb 24, TIPC
Ih 4%ERT I, CVA BH Tiz4 T 50 pg/ml L)
- EoOmtETH > 1o
3 BE" RE|IRR|/A|ER 78|32 2. MhEES X UOBHENBTIRE
% = AH) 3.2g % L0 L6g R AMEMIE L2k Lo TIPC
& & CVA omE+hEEOHS % Fig. 23, Table 1 iR L
E §§ EIERIEREEIERIEE 71:? 3.2g, l.6g &H5iT, ,ﬁ?ﬁ%?%l:ﬁ%ﬂ*i&g
g|<=2 2B oh, TIPC Tk £ h £ h F5fEir 144 pg/ml,
% 77.8 pg/ml, CVA <Tix 3.55 pg/ml, 1.62 pg/ml TH -
g A Too T DOHRFRIOZB LI LTD E, 6B
15 ESlagg|low|es|aglan|os i TIPC T h FH 6.67 ug/ml, 11.9 pg/ml, CVA
c oz Tix 0.22 pg/ml, 0.23 pg/ml T -7z, KK 1.6g #
e 5 OIEG] No.3 (2FEA 35kg L&A o fofcdE\
; .= FRENEONI, BRABTEECO VT, R
% 83 V|2 (I |L2L(8I|=8 hic &k TIPC, CVA iz BIERREUTO B
5 (<0.1 pg/ml) THo o
3 3. MRBRERIEICRIT AEEKEE B
N Ealanw|co|v<x|lcelva|n- AFEFER LI 6 flo—F % Table 2 iz, (FARIHRD
g gS|e T |v|og| " Tw e F BRI E % Table 3 1R L7z,
% 1) KR
~ ~ WBkh B K. pneumoniae H35yEE X n7fERF (No.4)
SlaElanlex|eae e 2| pREsh BREFELEELLSEY (D &L
(A |22(8F|LH| =233 (=28
glE oo B LRELZBIREIh s cb oo, Bt
R RoHE LRI 24| (No. 5, 6) b ER () & Li
. KUESMGE + R DOIER (No.3) 12, EFHEBICHEE
2SS |SS|S3|52|22 82| wbomatTso s FRRSICL)RERR 8
- BERIBENZOR, B (+) &L 12
— Bz, WThIEBREELZE L THIER (-) TH-
o E foo &tkTIL 6 GlRic 3HIBR), 1 GILeER 2 Gl
§§§§ BR|IE2|BE (88|88 #mopor.
Z 2) ElfER
s o leler|erles BROCEIFRIL, RIS bhih - o FHIE
3 < 5 e 3 Z 3 < 3 g 3 S| BIF2HBE Bbhs WKKEED LH3MCH S
hico 161z GOT (No.3) o, 1fliz GOT, GPT
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III. *# =

B EE LWEEREF OB, TRICL - T, MER
YIERBHITHEETEBLL O TE L, —H, BE
Bt oS & &b i bFEREFREEISBESFCEL
LEmaESET, ThOOBEIC X 2RRYUENMEE - T
¥ b, f-lactamase EAEIT T DEN LD DTH B,

BRL 28500 (2R = &< TIPC & CVA ofe&H|
THh, TIPC L CVA Lo hiERwcX b, TIPC it
HHEICOMENVREINR S Z L2 LCEHBRE
WETH Do CVA (% B-lactamase JHEF|ITH H, Hi
Penicillinase & %58 { TNELT 2 L Th T 5%, Lich
- T Penicillinase #iz ik f#E% 5173w TIPC &
AATHZLITLD, XVBEOHENIREAZ EMNTE
bo ABOHAFREAXBLHENT, bAETRERRT
1z BRL 250009 (Amoxicillin & CVA of4&#), Sul-
tamicillin® (Ampicillin & Sulbactam O&#)), TE4#F T
11 Cefoperazone & Sulbactam DFHIO 7 EHMEFT X h
o

FRIR O BERR 943 BRI AHE IO et Tz, S.
aureus, P.retigeri, X. maltophilia, B.fragilis 1t &1k}
LT BRL 28500 & PIPC, TIPC, CVA I b 4 BaL #iE
BHEAR LI, fBOBEETIX PIPC KEWHE IR L
foht, & TOBEBEII T TIPC fitteik 0% & AiAHiz
Lo TREXMBEIEShBEA AL, T, CVA
BT BAEREBREIEVWE IR TWB2Y, A cdcoa-
ceticus X Flavobacterium TIIRLEBRIT-HEIY =
L., S.awreus, E.coli, C. freundii, K. pneumoniae,
Enterobacter, X.maltophilia T\IhEEOHE HAYT
L7

BRL 28500 (3 TIPC & CVA & DEAHITH 579,
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LABORATORY AND CLINICAL EVALUATION ON BRL 28500
(CLAVULANIC ACID-TICARCILLIN) IN THE TREATMENT
OF RESPIRATORY TRACT INFECTIONS

Jun Goto, Yoicuiro Goto, Masumr Ikuta, YosHinosu Kuropa,
TakavosH! Tasuiro and Masaru Nasu

Second Department of Internal Medicine, Medical College of Oita
1-1506, Hazama-cho, Oita 879-56, JAPAN

BRL 28500, a combination drug of Clavulanic acid (CVA) and Ticarcillin (TIPC), was studied on
antibacterial activity, serum and sputum concentrations, and the following results were obtained.

1. Antibacterial activity

The minimum inhibitory concentrations (MICs) of BRL 28500 were compared with those of TIPC,
CVA and Piperacillin (PIPC) against 943 isolates from clinical materials (103 of gram-positive cocci,
619 of enterobacteriaceae, 188 of glucose non-fermentative gram-negative bacilli and 33 of B. fragilis).
BRL 28500 showed the most excellent antibacterial activities against S. aureus, P.rettgeri, X. maltophi-
lia and B. fragilis, and similar antibacterial activities with PIPC against other species. BRL 28500
had a tendency to be more active against TIPC-resistant bacteria than TIPC-sensitive ones.

2. Serum and sputum concentrations

The serum and sputum concentrations of BRL 28500 after 3.2 g or 1.6g intravenous drip-infusion
were determined. The maximum serum concentration was obtained at the time of termination of
drip-infusion in both dose. The mean levels of TIPC and CVA were 144 p#g/ml and 3.55 gg/ml in
3.2g and 77.8 pg/ml and 1.62 ug/ml in 1.6 g, respectively. The levels were gradually decreased with
time. The concentrations in each specimen of the sputum were under measurable limit.

3. Clinical effect on respiratory tract infections

BRL 28500, 3.2 g/day was intravenously drip-infused in two-divided doses for 7 to 10 days to a total
of 6 cases ; 3 cases of pneumonia accompained by lung cancer, 1 case of secondary infection of pul-
monary, 1 case of secondary infection of asthma and 1 case of secondary infection of bronchiectasis.
The clinical results were good in 3 cases, fair in 1 and poor in 2. Laboratory slight abnormalities
were observed in three cases, but they were rapidly returned to the normal range after treatment.



