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BRL 28500 o fA# P EERITERE 7o & O M5 X R TOREM A HRE Ui,

BRL 28500 i1 clavulanic acid (CVA) & ticarcillin (TIPC) D& H|THh % fodd, FOHE
which, HERSHEAEOHEDICFHTER L1e RF D TIPC ORIEIL Pseudomonas
aeruginosa NCTC 10701 »BER & L, JEMEEH & LT Antibiotic medium No.2 (Difco) #%
FAVWICEEE cup I X DB RIT - 7o T WERRMEIL 0.78 pg/ml TH - too % oMk D
TIPC DOERICIIMNEREEHIC CaCl, % 10mM HENT 52 LicX b 0.78 ug/ml DPLEF THE

WATRETH » Too

CVA (3B COHEEELE o 2 OERIiE penicillin G (PCG) % 60 pg/ml DEE TR
o L7 Nutrient agar (Oxoid) »JH\>, B-lactamase 4 o Klebsiella pneumoniae ATCC 29665
HREWE T AWB cup BRI DVPEETo70 & D & X 0 WERFE L 0.078 pg/ml TH -

oo

¥ ¥ X OPRAP T BRL 28500 D& EH X TIPC, CVA 3tz —70°C LI F DRELME TH !

& d 3BRIIEETH - 1o

BRL 28500 13 #E v — 5 + & #THI%E X h %= B-
lactamase fASZ3hE % 45+ % clavulanic acid (CVA)
LIERARYZ b % A3 5 ticarcillin (TIPC) % 1:
15 ORCRALCEHARENTH S, Th X h D
HER% Fig.1 wird,

CVA BEMTRBREALHEN X RE LW, B-
lactamase (JFeR=v V) F—E B I VAF 1 I/ &
7y RARY F—&) ERTHMCKEE L TEOEEY
XA ETS ER@abhTw5sY, —%, TIPC
R77 ABER IVCBEECH LAWHEAR? r Aoy
HT5Hh, =2 ) r—+£Hop B-lactamase & X 5 i
KA HE 2T 5V LikdoT, CVA & TIPC ¥ K&
L7 BRL 28500 it B-lactamase # g4 +% TIPC fi
HEe LCOHMBEERAYRET Y,

BRL 28500 WU « HEflt7s & 0@ A5 A% BE
srepich, TIPC & CVA DhEMEERNEES X O
Ms « RPTORERCDOVTRF LD T, Lok
%%ﬁ%'f}bc

I. KRBHMESIUFHE

1. fEREA

TIPC, CVA 3 X ¢ penicillin G (PCG) |335E & —
FrrEEDAF L, ThZhOEOWH G Ied D&
W ico

2. Bio assay &

L W &k

Pseudomonas aeruginosa NCTC 10701 3s X 0% Kleb-
siella pneumoniae ATCC 29665 |3EEE —F 4 s%tL
h 435 % 5%}, Pseudomonas aeruginosa NCTC 10490
¥ X O Klebsiella pneumoniae ATCC 10031 13E 1 F5

Fig.1 Chemical structures of CVA and TIPC
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HEREFT L W35 Shich DEAIVI

2) JEMEE

WML & L T HiR o Antibiotic medium No.2
(AM-2. Difco), Heart infusion agar (HIA. Difco),
Brain heart infusion agar (BHIA. Oxoid), Tryptone
soya agar (TSA. Oxoid) ¥ X O¥ Nutrient agar (NA.
Oxoid) # R\ oo

3) WROMAE

P. aeruginosa ¥ Nutrient broth (NB. Oxoid), K.
pneumoniae (3. Trypton soya broth (TSB. Oxoid) 1=
FhrhEEfiL, 37°C T—PUEfE LTI E Lic,

4) WEHL

A. TIPC PENE : RIRE M Lo NE R 10
ml #EE 90mm O ¥y — VIZHIEL, I cup B
BiTotoo Teld L, MIHFIRIENE OSA, TERIML
¥ T Bl b h v v v A TR PUTE R B TR
Lo

B. CVA BERIE : FARE % B0 U 7o WERE <
PCG #¥ML, % D 15ml % 4 — LT Sk L {3
cup E#fTo 1o,

5 #FRE

0.1M citrate buffer (pH6.5), it b Mk X O
Fi® Moni-trol I (3 ¥V —+4), Consera (H 7kBIIK)
RV,

3. Mk XV RPTORER

BRL 28500 (CVA : TIPC=1:15) *fftffte b fif,
KR X 0.1 M citrate buffer (pH6.5) THR L1o
flthE e b Im¥E <13 BRL 28500 J4[EAS 480 35 L U 48 ug/
ml, ¥f JRE 0.1M citrate buffer (pH6.5) Tt
9,600 35 L O* 192 pg/ml DREHE 2R Lico RAKHK
ZOWTiE, 0.1M citrate buffer (pH6.5) iwTX H i1
10 B AR LB S MR R & LT

ThLDORKIE L 5, —20 35 XU —70°C LI T CIRFE
L, initial 35 %70 1,2,3,7,14,21 R#% o TIPC & CVA
DREXAE LBRERYRD 1o

II. £ B8 ® #

L WESH BT »HE

D RABE BN

A. TIPC EENSE : P. aeruginosa NCTC 10701 3
XU P.aeruginosa NCTC 10490 2R L LT TIPC
DEREMBITE % 5 CVA DBz THE Lz, W
ThOBITh, CVA 28 TIPC A& AT\
THEHEMBA~ DR BIZ S hish - 1 (Fig.2, Fig.
o LirL, P.aeruginosa NCTC 10490 T i3 4% it if
(0.78 pg/ml) T I 9 4380 o AREEBA T » oo LIRS
T, P.aeruginosa NCTC 10701 %##:Eii & LTHA L,
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Fig. 2 Effect of CVA on TIPC standard curves
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WTFhoick T TIPC 51 CVA @ 60 {4 ¥
RTWTHLEHIA LR Ieh - 1o (Fig. 4, Fig. 5),
¥fe, WHEOHIEMIINE LicePEE ks T T
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Fig. 4 Effect of TIPC on CVA standard cruves Fig.6 Effect of media on TIPC standard curye
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2) WEREMOME K BocfER Lico
A. TIPC: NA, AM-2, HIA, BHIA ¥ )t TSA B. CVA:NA, AM-2, HIA, BHIA 8 L0 TSA %
RRERFE L LRV TR %1T - 7o (Fig. 6), AM-  WIEREME LTHGTRI 2T 10
2, BHIA & XU TSA TREBENRBIFCTH -0 ZH AM-2 ZE\ T, HOLEBEHNEL fHI-[RONER

b 3FEDEWD 5B T AM-2 OREIEF E D L Th A TH - Too BDOEEH T FH L BEBEHEIREFT
SIDT, AM-2 RPUEMFEH L LTRAL, BBEOE  Hote (Fig.7) 23, NA R OB - FI5 s 88 Th
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oicfetd NA #RUERFEHE LTHEA L, BBEOER BIfESEic RIFCTH - 72D T, THIKIEEET 0.15% & L
R Lo o

3) HRGNEOKE B. CVA : BB 1.25, 2.5 X0 5% Lich

A. TIPC : BHEBEESS 0.05, 0.1 38 X0 0.2% &ic X 51 NA 1= K. pneumoniae ATCC 29665 DB % 4
%X 5k AM-2 iz P.aeruginosa NCTC 10701 DB FiL, EEEEfhARAERR L7cAi % Fig.9 wrd,
YREL, EERBYIFR LER Fig.8 krT Lo WO PR TH R BIFTH - 1o 2%,
K ThOBERBECS\WTHEREIIRITFTH - oo 1.25% TRIEMDOHBHE I RR{EL, 7D, CVA I
Linl, 0.05% TREEATE LMIEFATREA TS  E 2.5pg/ml 0L ORAEMZAST ¥,

2% BRBEN 2.5~5% OME CEZME - FHIEM o
ERIBEH 0.1~0.2% OfifH TEMRYE - FHIEF ok R BIFTH » 7D TEHKERIET 3% & L1
Fig.8 Effect of inoculum size on TIPC Fig.9 Effect of inoculum size on CVA
standard curves standard curves
40r Inoculum size 401 Inoculum size
—o— 0.05% —— 1.25%
—o—0.1%
35 ’ a5l —o—2.5%
—_—0.2% o— 5%
a
E ot T 30k
= £
i ~—
o 2r 5 25k
e
o 4]
N 3
N
20 201
15 15+
I 1 L ! - | 1 ! \ ) , . ]
0.78 1.56 3.13 6.25 125 25 0.078 0.156 0313 0.625 1.25 2.5
Concentration of TIPC(ug/ml) Concentration of CVA (ug/ml)
Fig.10 Effect of PCG on CVA standard curves
Ratio of CVA and TIPC
(CVA : TIPC)
—e— CVA alone
35r ——1:5
—o—11:15
—o—1 :50

w
>
T

1)
=
T

Zone diameter (mm)
N
n
T

PCG : 30ug/ml PCG : 60uz/ml PCG : 120ug/ml

— L L J | | ] Il L L L 1 1 1 ! L 1 1
0.078 0.156 0.313 0.625 1.25 2.5 0.078 0.156 0.313 0.625 1.25 2.5 0.078 0.156 0.3130.625 1.25 2.5
Concentration of CVA(ug/ml)



206 CHEMOTHERAPY OCT. 1986

4) PCG ik ofp®

CVA offlificxtt aigtb o PCG JRE KT
DOWTHHRZTo 1o NA fr> PCG ¥R # 30, 60
F 0120 pg/ml & L, X5 TIPC MR TEE
Wn CVA TP % TH TERXED § % fE I L A (Fig.
10),

W ORI D EAR R RIF T, 22, TIPC ©
BT b bhigh > 1, LivL, PCG JHE 30 pg/ml
T, CVA JEEH 0.078 pg/ml DFA LT 230 RS EE B
Th o120 1o, PCG ¥HEE 120 pg/ml Tix, CVA 2.5
pgiml TR HAEMA»AAETE, FOFUILEETS
s tie LIchio T, ME LICLBERR W Tikd o
L3\ PCG JBRE 60 pg/ml %EA L1,

5) £t pH o®

A. TIPC:AM-2 ®» pH # 6.0, 6.6 5 XU 7.51C
1N HCl %\ 1N NaOH T L, #EHefhip 2 1F
B L7 (Fig.11),

WwFho pH THEHEIRIFTH b, FHIEFA 0N
BRI bhish oo, LichioT, 5 pH
it AM-2 oKl b 6.6 £ L1,

B. CVA:NA o pH % 6.0, 6.5, 7.5 3sX08.5
IR L, EEEEMARZERL Lic (Fig.12),

WFho pH THERETRITFTH - oo MIEFDRE
IAEE 1 pH6.0 35 L U8 pH8.5 TRREM » oo LichS
- T, #Eh pH 12 NA oFKFEY 7.5 & Lt

6) Ifuifep TIPC 1z¥ksi} 3 CaCl, o ®H

CaCl, e X b MWERFEMNTH 20T, £ OTM
D WTHES Lo

Fig. 11 Effect of pH on TIPC standard curves
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CaCl, 7R ids X 08 5 mM I CRMERREIL 11
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mM T, WE L2BE S W TERESZD bL,
PO OWERR A Zh 0.78 pg/ml THote, |

Fig. 12 Effect of pH on CVA standard curves
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Fig. 14 Effect of serum on TIPC standard curves
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Fig. 15 Effect of diluents on CVA standard curves
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N mopy

A. TIPC:10mM o CaCl, %41y AM-2 JEXKF4i
e & fvs, 0.1 M citrate buffer (pH6.5), fltffie b
1§, Moni-trol 1 35 X 0* Consera %\ ii% L7
W CEEAE AR A (ER LIHIRGS L7c (Fig. 14)o

0.1 M citrate buffer (pH6.5) -Tix CaCl, DT
FHIEA S AZETE, ZOMUEIARARTH > o E1
Moni-trol I % X0 Consera TIHIEEMIIRE TH -
o

B. CVA:NA #zii% J\., 0.1M citrate buffer
(pH 6.5), fitHte by, Mori-trol I % X0t Consera
VT U AR CRREEM AR A EIY U, PLEHRES L
fc (Fig.15),

FRIEFAOBBEE VTR RIFTH > fo Eho, EiR
B LTt 0.1 M citrate buffer (pH6.5) LfitfE &
IO L DAY Moni-trol I ¥ XX Consera X b
T\

2. [k L ORP TORER:

BRL 28500 offtfEe b, MKF X0 0.1 M citrate
buffer (pH 6.5) hTHOLEEM% Table 1 &R L,

MRt % CVA 3 LU TIPC R EL 5°C ¥
IO —20°C R ULHEHA & L AR THARS
hite —70°C LA FTix CVA, TIPC L}z 21 HED
BRIFRE, 95% LExHERE LEETH - 1o

Repicks vtk TIPC (3 —20°C % X8 —70°C L)
TTik 21 AEOBRERIT 96% LETRETH > 1o
—75, CVA 1z —20°C REFTIXRIR, 10f5IREBTH
i, —70°C ATFOF&ME Tz 21 BREIKLETH - 1

1. = & &

BRL 28500 (x TIPC & CVA B&FITH H1-%, 1k
WP NE T34 « OMEEREWEAOH TS
ECIE LicT hiEis bicu,

LAl D KEEtEE fas 6, BRL 28500 o (i i 1KE I &
EHRATO X 5 CEE Lo

n FH o

W cup %

2) WEHE X OB

TIPC #EED W E = 1, Pseudomonas aeruginosa
NCTC 10701 # Nutrient broth (Oxoid) T 37°C,
16~18 Wpfdls % L-Bl % 0.15% 44 %, CVA
FEDPNEIZIL, Klebsiella pneumoniae ATCC 29665 %
Trypton soya broth (Oxoid) =T 37°C, 16~18 R[5z
LR 3% BHT 5,

3) DiE R

TIPC 3% o Il % & ¥ Antibiotic medium No. 2
(Difco), 7o Ll DEEENE L, CaCly % 10 mM
4 X 5P L7- Antibiotic medium No.2 #Hu-
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%, CVA BEDHEEIIZ PCG % 60 pg/ml EL X 512
%I |7z Nutrient agar (Oxo0id) #HH\-5,
4) BBOFRE
nEFFHOFRIC @R E REMOFRIC
i3 0.1M citrate buffer (pH6.5) 2B %,
5) EHEdRO(FR
MR ONE IR P REAMOBETIZ
0.1M citrate buffer (pH6.5) B\ THET %,
6) HEESMH
37°C, % 16 B§fElc
X ik
1) MITSUHASHL S. & M. INOUE : In $-lactam anti-
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& S. MITSUHASHI : Combined antibacterial ac-
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ASSAY METHOD FOR BRL 28500 (CLAVULANIC ACID-
TICARCILLIN) IN HUMAN BODY FLUIDS

Hisasut Nakazawa, Yosummt Nacura and Kazuo NakaHIrRA

Development Laboratory, Beecham Yakuhin K. K.

R.HorTON

Beecham Pharmaceuticals Research Division

BRL 28500 is a formulation of the f-lactam antibiotic ticarcillin (TIPC) with the B-lactamase inhi-
bitor clavulanic acid (CVA). A microbiological assay method has been developed which allows deter-
mination of each component without interference from the other. The thin layer plate-cup method

was used and the assay conditions were as follows :

1) Test organisms and inocula

A 0.15% dilution of an overnight culture of Pseudomonas aeruginosa NCTC 10701 was used for the
TIPC assay. A 3% dilution of an overnight culture of Klebsiella pneumoniae ATCC 29665 was used

for the CVA assay.
2) Media

Antibiotic medium No. 2 agar (Difco) was employed for the routine TIPC assay which was supplemen-
ted with 10mM CaCl, for serum level determination.

of penicillin G was employed for the CVA assay.

3) Diluents

Nutrient agar (Oxiod) containing 60 zg/ml

Urine samples were diluted with 0.1 M citrate buffer solution (pH6.5) and serum samples were

diluted with pooled human serum.
4) Standard solutions

Standard solutions of TIPC and CVA were prepared in 0.1 M citrate buffer solution (pH 6.5) except
for the assay of serum samples. For these pooled human serum was used as diluent. The concen-
tration ranges of TIPC and CVA standard solutions were from 0.78 pg/ml to 25 pg/ml and from

0.078 pg/ml to 2.5 ug/ml, respectively.

BRL 28500 (CVA and TIPC) was stable in human body fluids when stored at temperatures below

—T70°C for provides up to 3 weeks.



