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BRL25000 (Clavulanic acid-Amoxicillin) of&4E¥¥HEREIC L 54k

BB ERIE R T 5 B

BRE RfE - (B AT - B FOk - BRI B2
€ -7+ ARBHEAQHRBRFRRT

BRL25000 i 0 &R 1} 5 (AR PIMEE D BUAE M E RIS OV TR Lo
BRL25000 % Amoxicillin (AMPC) & Clavulanic acid (CVA) OEAHFID1=%, FORSY

F2TZR LTI by,

Amoxicillin OERICiE Micrococcus luteus ATCC 9341 »% Bacillus subtilis ATCC 6633
& b Clavulanic acid OB FFFH LTV 7o, 2D & & Amoxicillin O JIER R ikEE, 0.03

ug/ml THo o

Clavulanic acid iz 2WTi3, FREFOE OMEEENB VD REROEMFHERITITET,
Penicillin G % i\~ T B-lactamase 4D Klebsiella pneumoniae ATCC 29665 ¥ HE@E LT
HHBER X o1z Klebsiella pneumoniae ATCC 29665 (¥, Amoxicillin A% 250 ug/ml DORE %
TBALTHHEYZTTHERRRE L 0.06 ug/ml TH -7,

e b OMEPRERECIIHA © b MEN, RPBEHE L 0.1 M citrate buffer (pH6.5)
CXBERVE LT, FEARREL, —55°C LITF(F 54 74 R)TRET 5 HET Amoxi-
cillin 35 X 0° Clavulanic acid x47c< &£ 4 2 BREILRECFE R

BRL25000 i ZEE ¢ —F+ 2 &Lt CTHRE S h &= B-
lactam REEWE T » » Amoxicillin (AMPC) &
Clavulanic acid (CVA) 22 2:1 0EATCE&HFEhsE
aFlT, HrofERY Figl kxt,

G4 penicillin o EE I MBEC s T h DO E
HRERAEEC X YEE X hp P-lactamase X5 C
LAHBLT W3, CVA BHED M0 THETIX
FHEhit{ v, B-lactamase & REHHICHEA LT
FoERYHEET S, AMPC tE&A&T LT
X »T B-lactamase EEOHE ¥ & & L HEEC
MEFHAYRET 5,

E#63 BRL25000 o0 AMPC % X U8 CVA
FhEPhOBBERCEST s BEC W THRENFNER
B, TRHETALEDE, $BEACKST  REKLS
JURGERRBRYRE O b0 HBI/In~ 757/
AL4d*+—+ 25 78ERESD AMPC, CVA oI
SWTRH LD TRET 5,

I. EBHEGSLIVHE

1. fEREHR

AMPC 3=/ F1#, Penicillin G (PCG) iz Na i,
CVA it K HEo T h FhAEOBHARL DE AT,

2. Bioassay ¥

D B
Bacillus subtilis ATCC 6633 (B.subtilis) ¥ XU

Micrococcus luteus ATCC 9341 (M. luteus) (1 EILF

BB AR X b 5% ), Klebsiella pneumoniae
ATCC 29665 (K.pneumoniae) (3 EEE —F + stkh>

Fig.1 Structural formula of AMPC
and CVA
s CH,
Ho—@cwco-mj;( fcm
|
NH, N COOH

0

*3H,0

Amoxicillin trihydrate

Molecular formula : C;gH;yN;0;S-3 H,O

Molecular weight : 419.45

Chemical name : (2S,5R, 6R)-6-[2-amino-2-(p-
hydroxyphenyl) acetamido]-3, 3-dimethy-7-
oxo0-4 thia-l-azabicyclo [3.2.0] heptane-2-
carboxylate trihydrate

O~__CHCH,0H
o% N iCOOK

Potassium clavulanate

Molecular formula : CGHyNOsK

Molecular weight : 237.25

Chemical name : potassium (Z)-(2R, 5R)-3-(2-
hydroxyethylidene)-7-oxo0-4-oxa-1-azabicy-
clo[3.2.0]heptane-2-carboxylate
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O IR bR,

2) JEM kgL

B. subtilis ez 1, PM agar (RYR/ v B
g M=% 3g, %K 15g, K@K 1/, pH6.5 L
oo Mo luteus FRISMIY, ATAREE0D AM-2 agar
(Antibiotic medium No. 2 : Difco), HI agar (Heart
infusion agar : Difco), BHI agar (Brain heart in-
fusion agar : Difco), TS agar (Tryptone soya agar:
Oxoid) ¥ Xt PMY agar (HYR7+ v Bg, ==
# 1.5g, M=+ 3g, 7F v 1g, K 15¢, %
WK 11, pH6.5) ¥ A\ 1,

K. pneumoniae iz, AM-2 agar, HI agar,
BHI agar, TS agar 33 X UX NA agar (Nutrient agar:
Oxoid) B\ 12,

3) BEOMN

B.subtilis 13, @& L 7o MR (HY <7 b
v 10g, =%+ A 5g, NaCl 2.5g, %X 15g, 7ZEZ@K
1/, pH6.5) T, 37°C, 1MMERL, BEHEY 10ml
DEEKZHEL, 65°C, 30 &ML, BWHEE Lo

M. luteus 13, P& LM@Y ALy, 30°C,
#J 48 WERABEE L, Hfd%x 10ml o ABAEKIC BB
L, BH&E LT

K. pneumoniae ¥, TSB (Tryptone soya broth :
Oxoid) iz#f 1L, 37°C, #7 ISRMIEER L THHE L Lico

4 BRENESHEOKRH

FHR Cup #:1D:EHEE 9em DX+ Y MA AL, AM
PC ofigic iz K@ A 20 ml (R Ak 4 ml %
BE L= Cup %%, 7 CVA iR AEtIc
HAZBE PCG 60 ug/ml 12723 X 5wimLt 15ml
ZHEL#H@ Cup B AVTRELY, Fh X h 37
°C, #9 18 BEREER LRRITHE LI,

5 FHERHE

0.1 M phosphate buffer (pH®6.5), 0.1 M citrate
buffer (pH6.5), #Fte +Mi#, K Moni-Trol I(
F Y +3), Consera (BAHIK), Norusera (ALtEHF),
Seronorm (—1{t¥ 3% 5%), Hyland control serum I
(A& b 5.3, —n), Seraclear-N ({LIM1BF) ¥ X Uik
THERLIBEOHEYRE L1

3. WPrse=VIrS57/ M A -5

TLICH>v YV » ¥1r7vr—+F (20cmx20cm, EX
0.25mm, E.Merck t#+84 Art. 5715) % F\, FHn5
2cm DB % spot L, AFAA Y TFL 4 b
v e KERER - K (49:22:4 v/v) DERE T ERHHEICL
h, Renbf) 12cm ¥ TRHE LA,

NEEEYEO®REIIL, M. luteus %, CVA 1
¥ penicillinase inhibitor D# iy, K. pneumoniae

NOV. 1982

e

XLV PCG % MM iMIE 60 ug/ml \78B X 5t h
ERIGIML, 87°C, # 18 HsMERE L RMICHLL 1o,
II. X B R ®

1. ERAEHMT RN

D RREOBIR

AMPC RBEIEiLC B8\ Tk, B.subtilis L M,
luteus i=> %, .- Cup iz X b, AMPC o isdig
b2 5 CVAD KBz HOWTHH L1z, CVA % AMPC
D0.5, 5 10 MM cD X 5 iIc A L1-0.1 M citrate
buffer (pH6.5) %A\ - THRMdiM % (FR +5 &, B
subtilis Ti2 CVA 55 0.6 ug/ml BALTLEENA
bht, BARNS nHEHBHN E HTKEHS
7o (Fig.2) L/ L M luteus 0 & =it CVA H
AMPC 0 10 f @ ® 10 ug/ml BAL TV TL LEH
Bhbhtehot: (Fig3d)o L7:M > TREEELT
M. luteus » RE L7o

¥, CVA OoEMREIZE-TiL,
=X 5@ Cup 3 T AMPC #» CVA o 100 {£&0
250 ug/ml BALTH MBI L HEBY Exchot:
(Fig. 4),

2) NEREMOBEOBN

M. luteus % A\ 5 AMPC RIEHEH 5 XU K
prneumoniae w5 CVA RIEHIEIBL LTEA58K
JHOXEK Y AL, AMPC (=M Cup 3, CVAX
WA Cup B THERBBYIFR L-c AMPC MEDHREA
12, PMY agar 3 X0U° AM-2 agar i\ T, BEH
ARIFTCHAIEHIEAN B G R (Fig 5),

K. pneumoniae * i\ % CVA RE AL L LTI,
Fig.6 wriT X5\ Thogtr s TLESHRIZR

Fig.2 Standard curves of AMPC by two agar
layers cylinder plate method

K. pneumoniae

Ratio of AMPC and CVA
(AMPC : CVA)
30} -o—o—AMPC alone

I —e1:05
o ———] 5
r --—e-]1:.10
B2
E
S
b
E }
s
< }
g 20+
N}
L
r Test organism: B. subtilis ATCC 6633
I Medium: PM agar
15K Diluent: 0.1M citrate buffer, pH6.5

1 1 1
195 2.5 5 10 20 (ag/ml) ,
Concentration of AMPC as pf.a.(pure free acid)
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Fig.3 Standard curves of AMPC by two agar
layers cylinder plate method

Ratio of AMPC and CVA

(AMPC : CVA)
—o—o~ AMPC alone
-—e1:0.5
30F 1.5
-o—0-1:10
&
E
T
225t
L3
E
o
£
<
&
N
201
Test organism : M.luteus ATCC 9341
Medium : PMY agar
Diluent . 0.1M citrate buffer, pH6.5
1(

00630.1250.25 0.5 1.0 (zg'ml)
Concentration of AMPC as p.fa.

Fig.4 Standard curves of CVA by thin layer
cylinder plate method

35 Ratio of CVA and AMPC
(CVA:AMPC)
-0—o- CVA alone

=150
o—o-1:100
(PCG Concentration :

30 604g,/ml)
E
5 L
e
s F
I
g
S25F
o F
=
Qo
N
20F est organism : K. pneumoniae
i ATCC 29665
Medium : Nutrient agar (Oxoid)
B Diluent : 0.1M citrate buffer, pH6.5

(A 1 1 1 4.
0.08 0.156 0.31 0.63 1.25 2.5(ug/ml)
Concentration of CVA as pf.a.

FTHBA, NA agar iz X ARHIEFAXBRLEBETH b,
D EEHII T TH - 7o (Fig. 6),

3) BEHREMBEORE

M. luteus DY PMY agar iz 1, 2,3% #£/E1L
T=F Cup Bic & W EEREMMR & fFRL LR, Fig7
CRT X ORFRA FERIBD ORI, » 1ehd, BIER
REIVEEMIDIZ 2 HIMLICDOARIFLTL
o

K. pneumoniae DF41L, NA agar Xt LT, BK
% 2, 3 4% BELTHRE Cup BRI X h EREMBREIF

Fig.5 Standard curves of AMPC in different
media

30

(<)
o
7T

Zone diameter (mm)

o
<
T

Method: Two agar layers cylinder plate method
Test organism: M. luteus ATCC 9341
Diluent: 0.1M citrate buffer, pH6.5

154 L . . PR
0.0630.125 0.25 0.5 1.0 2.0 (xg/ml)
Concentration of AMPC as pfa.

Fig.6 Standard curves of CVA in different
media

(<]
—o—o— AM- 2 agar

—e—— NA-agar
—~o—o~ HI-agar
25+ —4—— BHI-agar
—0—0~ TS~ agar

Zone diameter (mm)
T

Method: Thin layer cylinder plate metod
Test organism: K. pneumoniae ATCC26665
Diluent:‘ 0.1M citrate buffer, pH6.5

1 e
0.1 0.2 0.5 1.0 2.0(ug/ml)
Concentration of CVA as pf.a.

BRUMHER, Fig7 wrRT X5, 2% OBAEERE
BRI RIFTH - 1cht, BIEARSBAELS REHTH
ot 4% BRELIEAE T, NERENETT2HEAR
bHY, 3% OHBEZ, EREIRLBRIFC, HIEMALHE
BTH-7 (Fig.7),

4) CVA RiERsEstho PCC BEOHE

K. pneumoniae O BEWEEE Y 3% & L T, NA
agar 1D PCG BE% 6 ug/ml 75 120 ug/ml ¥ ¢
EEHE ¥, CVA OFEXRMBALIERTS L, Fig8 oF
TEo1, PCG RENAZ LB BHIEARIT A



14 CHEMOTHERAPY

NOV. 1982

Fig.7 Influence of inoculum size

" Inoculum size of organism

—o—o=1%
2%

3o ~o—0~3 %

[
o
T

Zone diameter (mm)

Standard curves of AMPC

Medium: PMY —agar
Diluent: 0.1M citrate buffer, pH6.5

1 1 1 1 i
0.10 0.25 0.5 1.0 2.0
Concentration of AMPC as pfa.

Fig.8 Standard curves of CVA in different
final concentration of PCG

35

w
[=3
T T

Zone diameter (mm)
~N
o
T

PCG concentration
~0—0-120 pg/ml

-0—0- 60 ug/ml

[N
(=3
T

—o—a- 30 ug/ml
. —~—a 15 pg/ml
r/a ->—e 6 ug/ml
2 hd 1 L L
0.1 0.2 0.5 1.0 2.0(ug/ml)

Concentration of CVA as pfa.

&L 15A, BEHREOTEEMLL 60 ug/ml BBBFETH
BEVIERNBLR (Fig 8),

5) fgfigho CVA OLEH

CVA 079K, 0.1 M citrate buffer (pH6.5) ¥
XU 0.1 M phosphate buffer (pH6.5) © 1mg/ml
DEWRBOLEMIC OV T, HPLC % (High Perfor-
mance Liquid Chromatography) iz X b BIE L1, #
EROBEC X VRERCE LVEE AR BH LA, 0.1

Test organism: M. luteus ATCC 9341

35-lnoculum size of organism

[ 2%
[ a— 3%

- 4%

Standard curves of CVA
Test organi 7
ATCC 29665
Medium:Nutrient agar (Oxoid)
Diluent: 0.1M citrate buffer,
pH6.5

1 1 1 1 1
0.1 0.2 0.3 1.0 2.0(ug/ml)
Concentration of CVA as pfa.

Table 1 Stability of CVA in buffer sokution

Storage condition : 25°C
Concentration of CVA: 1 mg/ml

Storage periods(day)
Solvents
Initial 1 2
Distilled water 100 95 89
0.1M citrate
buffer(pH6.5) 100 % %
0.1M phosphate
buffer(pH6.5) 100 80 45
Residual %

Analytical method : HPLC
Column : u-Bondapack Cis
Detector : 254nm
Solvent : 0.1M HCOONH« (pH6.0)/CH;O0H (99/1)
Range : 0.02AUFS
Flow rate : 2 ml/min.
M citrate buffer(pH 6.5) #% 0.1 M phosphate buffer
(pH6.5) X hEETH » 1 (Table 1),
2. 4EARRENECRITOEOEE
AMPC (3 M. luteus i X 5= Cup 3%, CVA ik
K. pneumoniae iz X % %M Cup XML, b MWK
Moni-Trol I, Consera, Norusera, Seronorm, Hyland
control serum I, Seraclear-N 3 X7 0.1M citrate
buffer (pH6.5) T L-EBMm@YFR L, KK
2t Lz Fig9 iziRd X 5 ik, AMPC o EEREMRIC?
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Fig.9 Influence of diluents on standard curves
of AMPC by two agar layers cylinder
plate method

ATCC 9341
| Medium © PMY~agar

35FTest orgnism : M. luteus
b

30F
= |
E
i ¥
3
‘g L
8 25
: r -—o—(.1M citrate buffer
té i ——o— Human serum
=*—x= Norusera
i —a—a— Seronorm
20+ -s—m- Seraclear—N

—+—a—Consera
~e—e- Moni—Trol 1

0125 0.35 0.5 1.0 2.0 (zg/ml)
Concentration of AMPC as p.fa.

Fig.10 Influence of diluents on standard
curves of CVA by thin layer cyli-
nder plate method

35 Test organism : K. pneumoniae
ATCC 29665
- Medium : Nutrient agar

(Oxoid)

~30F

g

Et

-

<

E

&

-:25- -0—o—0.1M citrate buffer
5 L —o—0~Human serum
L —x—y—Norusera
L 7 3 —~—o— Seronorm
L /P -w-a-Seraclear—N

201 / —a—a~Consera
F ) —e--e—Moni—Trol I
L —w—v—Hyland control
Serum I

L 1 1 £ L
0.1250.25 0.5 1.0 2.0 (ug/ml)
Concentration of CVA as pfa.

WX, AR ELTe Ml R A VicBAIC 0.1M
citrate buffer (pH6.5) X b BHIEFI 23 /N &< 7 h,

Moni-Trol I %5 L ¢* Consera |}, b FEARI HE
ERREMEL, Hyland control serum I (XBHIEFA
HARTTEETH 7o —F, CVA © 0.1 M citrate buffer
(PH6.5) 2 HRI L LicBeephig L e 35 &, ¢ b
mETOEIEM 1% 7/ ¥ {, Moni-Trol I, Consera,

Norusera 35 X ¢ Seronorm (%t b [MiEDEHE & BN

Fig.11 Bioautograms of human urine specimens
after administration of 375mg (potency)

of BRL25000

[1]}

FRONT

CVA AMPC ul u2 u3 ub u5
Standard

[ 1T ]

CVA  AMPC ul w2 u3 ub u5
Standard

Thin layer chromatography
Plate : Silica gel 60 Fz4 (E.Merck)
Solvent system : MIBK-AcOH-H,0 (49:22:4)
Bioautography
Test organism : [1] M. luteus ATCC 9341
[II] K.preumoniae ATCC 29665
ul,u2,u3 u4ub: Human urine specimens collected
0, 0~2, 2~4, 4~6, 6~8 hours after administration,
respectively

X< —% L% (Fig.9, Fig 10),

3. JRPEERE DB

fitEfER A5 Fic BRL25000 §% 375mg #4 LT#E
DRERICOWTHB I e= 257 /34 44—+ ¥
7 7R RARIAER, BHiziz AMPC % 7:i3 CVA I
SO EERE LR b hish - 7 (Fig 1D,

4. AMPC % LU CVA o iErhic 513 5 2560

Fte b MiEic AMPC1 & 10 ug/ml 3 L0 CVAO. 5
LSug/ml ODREIZIDH X5, FhEFRESE LR
ER Lico RE LT 0.1 M citrate buffer (pH 6. 5)
121k AMPC20 £ 1,000 ©#g/ml, CVA10 & 500 ug/ml,
F7clR% 0.1 M citrate buffer(pH 6.5) T 10 Sz &R
L7cd D@2\ Tik AMPC2 & 100 ug/ml, CVA1 k
50 ng/ml DREAFREIE R Lico b DB OHiR,
AR DIRT Z LI X B IMHE T % X135 tod /My
LT, 5 —20 5108 —55C LAF (K54 74 2) T
REL, Initial $X0° 1, 2, 3, 7, 14 H#D AMPC
KLU CVA BERRIE L, HEBEZRY KD,
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Mmi#PIzs\v Tk 5, —20°C R C CVA O HflD
ETABDLIRIH, —55C LLTeREL - BE1L,
7THRC KV TRAEA L LRAEAEOETEY AT, 14
A TH 95% UEDBRERER LI, kis, HRIA
ERPTILL D) BIFAREUEF -7 (Table 2),

1. * %"
BRL25000 ¥, AMPC & CVA 0OAFITHB 1%
DEAYERTILEND D,

AMPC DI, REXKEHEE L THERAILTL
% B.subtilis ATCC 6633 iz, AMPC HiERsiz CVA
DEETHLEEYZTCTRER L LTI #EY T
BB M luteus ATCC 9341 i, CVA 2% 10 ug/ml
FELTH, (1o AMPC RENECEBY I
AR Xh, BRL25000 2> AMPC WEHIE D %
FHCHLTED, £D & 2 0 JEEE LT PMY
agar ¥ 7:it AM-2 agar BB TH S,

CVA R h B&HE NI §E 1=, AMPC LA—F
ETIIRIETE V0T AMPC itk ¢, penicillinase
BEHED K. pneumoniae ATCC 29665 ¥ BEE & T5H
xRS, BREFELSMT PCG % 5 6 Usbigitich
ICARIREE 60 pg/ml izl X5 M LERT 5, T

et CVA 2% K. pneumoniae ATCC 29665 0 % 4
% penicillinase % CVA »[H#M LT PCG MM X
AFREIEAEZHERTA L 2FIALLLOTH S,

NsEkeiz, AMPC & [R—» PMY agar ¥ 7:i% NA
agar ¥ L5 L RIFLERIBON D,

EAAE O AN & Rl O FRL, AMPC kXU
CVA MAlONE L S, MmOBHEEFAEe Mk, R
i 0.1M citrate buffer (pH6.5) MY L ExHh
5o

BARBOREIR, BREDCHECHTZON
BLAT LV, e rhiEOBEIE0EE, RiX 0.1
M citrate buffer (pH6.5) T 10 f£# &R L T —55°C
DT dERE L, 2B8MURCIE2 T2 ENED
ETHFzbhBLELLRD,

X L3

1) BE44EBR: HmRRE BERHEVWEEER
EMES — AR, 594~604 H, EERR
#, 1978

2) EFNER LB W B, TECIGESP
Rz=VYVYEBIVAM T =4 VOBRERTE
%o J. Antibiot. 3 : 411~416, 1950

MICROBIOLOGICAL ASSAY OF AMOXICILLIN AND
CLAVULANIC ACID IN SPECIMENS OF BODY
FLUIDS AFTER BRL25000 (CLAVULANIC
ACID-AMOXICILLIN) ADMINISTRATION

Eisaku Yokora, Mitsuyukr Sato, Kazuo TaTesavasur and Nosuyukr HATTORI
Laboratory, Beecham Yakuhin K.K.

BRL25000 is a 2 to 1 formulation of [B-lactam compounds, namely the broad spectrum penicillin

amoxicillin (AMPC), and the P-lactamase inhibitor clavulanic acid (CVA) respectively.

Microbio-

logical assay methods suitable for the measurement of amoxicillin and clavulanic acid in clinical

specimens of serum and urine are described.

AMPC concentrations were measured by standard agar-diffusion microbiological assay using Micro-

coccus luteus ATCC9341 as assay organism.

The CVA concentrations in body fluids were assayed

using a f(-lactamase producing strain of Klebsiella pneumoniae ATCC29665 in the presence of subinhi-

bitory concentrations of penicillin G.

Fresh human serum and 0.1 M citrate buffer were used as body fluid diluents and studies showed
that the AMPC and CVA content in serum and urine were stable for 2 weeks at temperatures below

—55°C.



