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Table 1 Antibacterial activities of TA-058 and AMPC against test organisms

Test organism

MIC (zg/ml)

TA-058 AMPC
E. coli ATCC 27166 0.1 0.39
M. luteus ATCC 9341 0.0125 0.0032
B. subtilis ATCC 6633 0.39 0.05

Medium : Heart infusion agar
Inoculum size : 10° cells/ml
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Fig. 1 Effect of assay media on standard curves of TA-058
Method : Cylinder-agar plate method
Diluent : M/15 Phosphate buffer (pH 7.0)
(A) E. coli ATCC 27166 (B) M. luteus ATCC 9341
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Concentration (ug/ml)
Fig. 2 Effect of medium-pH on standard curves of TA-058
Method : Cylinder-agar plate method
Diluent : M/15 Phosphate buffer
Medium : E. coli ATCC 27166, ECM ; M. luteus ATCC 9341, TSA
(A) E. coli ATCC 27166 (B) M. luteus ATCC 9341
- —e— pH6.0 L —e— pH6.0
32 —a— pH7.0 L —&— pH7.0
! —=— pH8.0 L —a— pHB.0
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= 20r L
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E L -
16F 7o F
121 F /e
1.56 625 % 100 0.06 0.5 Lo

Concentration (zg/ml)
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Fig. 3 Effect of inoculum size on standard curves of TA-058
Method : Cylinder-agar plate method
Diluent : M/15 Phosphate buffer
Medium : E. coli ATCC 27166, ECM ; M. luteus ATCC 9341, TSA

(A) E. coli ATCC 27166 (B) M. luteus ATCC 9341
——0.01% [ —e—0.0%
2 o 0.1% | —o-0.1%

Inhibition zone (mm)
5 S BN 2
\

12f A

1.56 6.25 25 100 0.06  0.25 1.0
Concentration (ug/ml)

Fig. 4 Effect of medium-volume on standard curves of TA-058
Method : Cylinder-agar plate method
Diluent : M/15 Phosphate buffer
Medium : E. coli ATCC 27166, ECM ; M. luteus ATCC 9341, TSA

(A) E. coli ATCC 27166 (B) M. luteus ATCC 9341
—e— 5ml [ —— 5ml
32F o—10ml [ —O0— 10ml

Inhibition zone (mm)
8 PN 3
)
)

161 L

12 L
.

0.06 0.25 1.0

Concentration (ug/ml)

§—-

1.5 6.25 25
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2k D RERERM L, Fig. 5 ALz kHic E
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BEORERMAEL, RERVHONRALI -1,
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Fig. 5 Effect of diluents, phosphate buffer, Ortho serum, Moni Trol I and
Consera on standard curves of TA-058

Method : Cylinder-agar plate method
Medium : E. coli ATCC 27166, ECM ; M. luteus ATCC 9341, TSA

(A) E. coli ATCC 27166

' —o— M/15 Phosphate buffer
32l —e—Ortho serum
—a— Moni Trol I
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~ 28r
£
E
.
=
S 24f
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(B) M. luteus ATCC 9341

—0— M/15 Phosphate huffer

—8— Ortho serum

—a— Consera

1.56

Concentration

100

0.06 1.0
(pg/ml)
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Fig. 6 Effect of diluents, phosphate buffer and human serum on standard
curves of TA-058 for Cylinder-agar plate method
Medium : E. coli ATCC 27166, ECM ; M. luteus ATCC 9341, TSA ;
B. subtilis ATCC 6633, TSA

(A) E, coli ATCC 27166 (B) M. luteus ATCC 9341

32 b b

28 L
j o -
g 24r 3
S L
2
;E 20 o =
:g L

16f —0— M/15 Phosphate buffer L —0— M/15 Phosphate buffer

—a— M/15 Phosphate buffer: L —&—M/15 Phosphate -buffer:
Serum (4 : 1) Serum (4 1)
12t —e— Serum - ~8— Serum
1.56 625 25 100 0.06 0.5 1o

Concentration (zg/ml)

(C) B. subtilis ATCC 6633
32k
_ 28tk
g [
§out
g t
-Té 20 b
|
16f
- —0—M/15 Phosphate buffer
12r —&—Serum

1.56 6.25 25 100
Concentration (#g/m1)
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Fig. 7 Effect of diluents, phosphate buffer and human serum on standard
curves of TA-058 for paper disc method
Medium : E. coli ATCC 27166, ECM ; M. luteus ATCC 9341, TSA

(A) E. coli ATCC 27166 (B) M. luteus ATCC 9341

32t L

[\
@
T

N
N
T

Inhibition zone (mm)

16+ L
=0— M/15 Phosphate buffer —0—M/15 Phosphate buffer
- —a— M/15 Phosphate buffer: + —a—M/15 Phosphate buffer:
Serum (4 : 1) Serum (4 : 1)
12+ —&— Serum o —&— Serum
1.56 6.25 25 100 0.06 0..25 1: 0 *

Concentration (ug/ml)

Fig. 8 Effect of diluents, phosphate buffer and human serum on standard curves
of TA-058 for agar well method
Medium : E. coli ATCC 27166, ECM ; M. luteus ATCC 9341, TSA

(A) E. coli ATCC27166 (B) M. luteus ATCC 9341
32} L
L -
28} L
Tt i
S A L
]
s | L
2
320f -
16} —0—M/15 Phosphate buffer N
—a—M/15 Phosphate buffer: —0—M/15 Phosphate buffer
[ Serum (4 : 1) r
S —a_M/15 Phosphate buffer:
121 &— Serum - Serum (4 :1)
A 1 i 1 ' 1 1 1 Serum
1.56 6.25 25 100 0.06 0.25 1.0

Concentration (ug/ml)
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Fig. 9 Effect of diluents, phosphate buffer and mouse serum on standard curves of TA-058
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Method : Cylinder-agar plate method_

Medium : E. coli ATCC 27166, ECM ; M. luteus ATCC 9341, TSA

(A) E. coli ATCC 27166

—~0— M/15 Phosphate buffer

M/15 Phosphate buffer :
+Monse serum (4 1
—&— Mouse serum

(B) M. Iuteus ATCC 9341

~0—M/15 Phosphate buffer
—e—Mouse serum

Fig. 10
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Effect of diluents, phosphate buffer and rat serum on standard curves of TA-058

Method : Cylinder-agar plate method

Medium : E. coli ATCC 27166, ECM ; M. luteus ATCC 9341, TSA

(A) E. cali ATCC 27166

—0— M/15 Phosphate buffer
M/15 Phosphate bu)ffex‘:

—4= Rat serum (4:1

—&— Rat serum

(B) M. luteus ATCC 9341

~0~ M/15 Phosphate buffer
~—&— Rat serum

1.56 6.25 25 100

0.06

Concentration (#g/ml)
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Fig. 11 Effect of diluents, phosphate buffer and human urine on standard curves of TA-058

Method : Cylinder-agar plate method
Medium : E. coli ATCC 27166, ECM ; B.

subtslis ATCC 6633, TSA

(A) E. coli ATCC 27166 (B) B. subtilis ATCC 6633
32t —0— M/15 Phosphate buffer 3 —0— M/15 Phosphate buffer
- —&— Urine —o— Urine

28}
'E L
2 2A4F
R
5|
zaf
s L

16F

12F -

1 il 1 1 1 1 1 1 1 L 1 1 1 1 i ] 1 1
1.56 6. 25 25 100 2 7.8 3L.3 125 500 2000
Concentration {ug/ml)

Fig. 12 Effect of diluents, phosphate buffer and
Medium : E. coli ATCC 27166, ECM

human bile on standard curves of TA-058

{A) Cylinder-agar plate method (B) Paper disc method
32t
281 L
EE: L L
@ L L) L
§ 24
5 | i
B 20 |
16r —o0—M/15 Phosphate buffer L
M/15 Phosphate buffer:
3 —*—Bi/li (4o:sp1:): € + —0— M/15 Phosphate buffer
12t —e—Bile L —e— Bile
1 -l 1 1 1 A 1 1 1 1 1
1.56 6.25 25 100 1.56 6.25 25 100
Concentration (ug/ml)
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RSO £ HICERIL o, B. subtilis ATCC 6633 &
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CC 27166 DFAIZIX0.25~0.51 %, M. luteus ATCC
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MmEREY H v FkiIck Y RML, Fig. 9 WRLm
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Fig. 13 Stability of TA-058 in human serum and urine

5C —20C
100 -9 & ®
200¢g/ml
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S 2f Human serum - Human serum
>
:é 1 L 1 1 1 1 1 1 1 1 1 1 1
“é 1 3 5 7 1 5 7
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b 200011g/m1
L @ U
& 10——g— — ¢ ¢ 2,0004g/ml ¢
200g/ml 200¢g/ml
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Human urine Human urine
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1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 3 5 7 1 3 5 7

Day
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Fig. 14 Stability of TA-058 in rat serum, urine and bile
5C —20C
50, 1
100 pg/m ——& $
50¢g/ml
I 5 ug/ml i 5 pg/ml
60 L
Rat serm Rat serum
] -
1 1 1 1 1 1 1 1 1 L
1 3 5 7 1 3 5 7
100 —@— —8 — -
4 1000pg/m1 e 1,000#g/ml
i 100¢g/m1 i 1004g/ml
S 60 5
] Rat urine Rat urine
>
:§ o -
°
ol ] -
]
:E ‘1 1 1 1 2 1 1 1 12 1 1
& 1 3 5 7 1 3 5 7
100 ¢ 1,0001g/m1 e e e 1,0004g/m1 —8
5 100¢g/m1 s 100/:g/m1
60 o
Rat bile Rat bile
20 B
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 3 5 7 1 3 5 7
Day
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KU TA-0S8DREME H v TEBLIUTF A RIET
BMLX, # v 7Tt Fig. 12 (A) iRLEML,
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—EREICAE 5t TA-058 % FERIZT v b0
mi#, R X UIEHIMmE TEREGEE 6°C)
T UWBRE (—20°C) IZRTFL, B ARICERIFEELR
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%7 (5°C) DMETIXFEEETERLEN, RBXV
JEH TR L FRICIE LA YBET2RD -
720
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7. 77X LV (AMPC) ikl

TA-058 85 L -t bRPICIE, IEMIMBHELT
AMPC D433 Hbh T 52, Table 1izs5R Lnn
{ M. luteus ATCC 9341 1 & \* B. subtilis ATCC 6633
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THPXO TA-058MAEL Y &V BB OIS L%
x2hh5, #ZC, AMPC xR 5/~ TA-058
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Fig. 15 Influence of AMPC on measurement
of TA-058 concentration

250F —0— M. luteus ATCC 9341
—o— B, subtilis ATCC 6633
—o—E, coli ATCC 27166
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6633 X V- Mg v 7, MEBT AR IEBIVT
H—0 = VETRIEHRE S, F—HRER CHB L 72§l
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5 LicHRENIIEH D MES X RPRELY ©
RSO RER LB L L TROTEL2hz kvt
Bbhi,

Mm% TA-058 23k (5°C) R1F THEEEN
ETFTL, A4 7 v 28T HMME X UTEHRS
fp TA-058 ZEBEXZF LT VELHALNIIE T,
MK & CAEH T ERER &R BT B LehinT v
HVHICBELT 50T, TA-058 IFEREP THMES
i, BERLEETILEEZOND,

E. coli ATCC 27166 i+ AMPC N8+ 5%k
{ TA-058 #9BMETEIDOTRERL LTI <Ch
THY, Flxidsy Fkick e Fi#EP TA-0580%
BERIERERIZIEEIRE 7 v~ b 75 7 1 ORSE LM%
¥ r=0.987 THEVEBHSEESATVSY,

TA-058 ##b5 L 7- HMERE$HD AMPC 34 #
F—hTF 70X VRBLEA, 5y FEEERB X
URBAESR—PIBVWTEDLIATY, b biE
Licii#hic big b A Y B ooz, L LARK
%DORTH 2%, 6RMIEDORTH 2.5 BosmiEh

=D LichioT, TA-058 24k T AMPC (C5yW
THERIIEDDTLRL, A4 AT v A ICFENZY
BBrEinWLEZ O,
ULEDORMERLOALAT v 212X 5 TA-0580
FHAREREBEERDOL S ICHRE LT,

1) BREH L RIESEHh
E. coli ATCC 27166 : <7 k » (Difco) 1.5%,
KK 1.5%, pH6.0
M. luteus ATCC 9341: LY 7 b Y A ERIEH
(%H8%), pH6.0
B. subtilis ATCC 6633 : + Y 7+ ) A SEXKIEH
(5HF), pH6.0

2) ERER (BHER)

E. coli ATCC 27166 : 108 cells/ml
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M. luteus ATCC 9341 : 105 cells/ml
B. subtilis ATCC 6633 : 105 cells/ml

3) WEFH &
ERENRZRORERE AV v 78k, ¥
MF4 228 BIETH—2 =V T JIEHN
%,

4) TA-058 fEnepk
M/15 v L BiRSTE (PH7.0) THMT 5,

5) BEOH/R
M/15 Y~ E#REik (PH7.0) 2 AV THRT 5,

6) Bt
s L UREH 7z ¥ DRIREDKRIZE Y T A
Y& (pH8 LLE) i Bt 5 3H3 RER% T 2
CRERET B0 EiE, —20°C LLTIiC sk
FHhd 7 BMESE T2 &2 &5,

(BF% ¥ X3

37°C, 16~20 [
X "
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ASSAY METHODS OF TA-058 CONCENTRATIONS IN BODY FLUIDS
I. MICROBIOLOGICAL ASSAY METHOD

KaTto TaNi, Isao Maezawa, YosuimitTsu Sakuma, Nosuo IsHiy,

Hirotsucu YosHipa and TouTaro YAMAGUCHI
Microbiological Research Laboratory, Tanabe Seiyaku Co., Ltd.

Mortoicu! IcHikawa, MicamHisa Iton, TosHiko EHARA,
MasasH! INoue and Tsutomu IsHIKAWA
Analytical Chemistry Research Laboratory, Tanabe Seiyaku Co., Ltd.

The concentrations of TA-058 in the body fluids were determined by the cylinder-plate assay, the
disc-plate assay and the agar well assay methods using E. coli ATCC 27166, M. luteus ATCC 9341
and B. subtilis ATCC 6633. The most suitable method may be chosen depending on the sample
concentration and volume. The clear and large inhibitory zones were obtained by adjusting the pH
of assay medium to 6.0. The cylinder-plate method was most sensitive, which was followed by
the agar well and the disc-plate methods in the sensitivity.

The inhibitory zone diameters of TA-058 in human or various animal serum and bile were
found to be smaller than those of in M/15 phosphate buffer. However, when the specimens were
diluted over 5-fold with the phosphate buffer, the potency of TA-058 was completely recovered.
Thus, the concentrations of TA-058 could be determined by using standard curves which were
prepared with the same body fluids or the phosphate buffer as a diluent. Since the potency of TA-
058 in the serum and bile decreased by the preservation in a refrigerator (5°C) for one day, the
potency in these specimens desire to determine rapidly. The potency of TA-058 in the body fluid
was, however, stable at —20°C for 7days. TA-058 was also stable in human urine and did not
affect the inhibitory zone diameter.



