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LEMIKIZBBRTHALI L, ¥ IEEPADLA
ALY BBEARELTMEEEICLVERRTS
bioassay HEIC BV Tid, Th b6 DOMKSHIEEICRIZTT
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RAITHABLZODERVY, Tho BB OHE
R (M-713 MR RE ) 12 Fig. LISRTEY Th b,

2. RANVEFHEIERE(MIC)RIEE

B A EFREFLRREIZER LIT 5 725,

3. Bioassay %

1) REH

Micrococcus luteus (M. luteus) ATCC 9341, Bacillus sub-

tilis (B. subtilis) ATCC 663338 & U Staphylococcus aureus
(S. aureus) ATCC 6538 P % F\ 7=,
2) BRERE#

B3 # @ Heart infusion agar (HIA, %AfF), BS#
7' 14 A 7 55 Hb (Sensitivity test agar, STA, %Wf)B &
U BIENMREREL-2-(1)-1-1 125ERS DE#(~< 7 b
v 6g BEIXZA3g BWIFR1.5g TrEUHElg,
#EX15g, ZHBK1 L, LLT MRAP] 554 L& ¥ ) 2 W
70

3) REBBOARKESL L URESB~DERE

M. luteus ATCC 93418 X U S. aureus ATCC 6538 P %,
P F 723 FAROME A #(HIA, pH7.4)IZHL,
37C, —H(#16~ 1885 )EFE L 72 S HIZEEMIZT,
FRRICHE L%, BT, ELVABRIEKRT R
BSG (buffered saline with gelatin ; ') Y B—# ) 7 4,
YYBZF MU A, NaCl, £5F 2)ICBELOD:
660 nm=0.5ICFRELLLDEREERE L THW,
¥ 72, M. luteus ATCC 9341IZ DWW TIdMBE AT L L
T Brain heart infusion broth(BHIB) ¥ 7-i% Heart infusi-
on broth(HIB) 2 iy, 37C, #16~ 18Kk L ) 3%
L72bD%EROFEHE L, £BAEEKICTHRANL
2ebDLREEM L L7, B. subtilis ATCC 66331, H
¥, —ARRE, HERBREICELCTRFEEABL
727,

4) HRH

R L ERICERLAY /- Ve, B LTI000
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pg/ml DEFBEREER L7, FREE LTY/I5M Y
CBUERHI(pH 6.0, 7.2, 8.0), A¥/—N - ) VB
ERER(X 5 /- :0.02M ) ~BIEEHE, pHT.4
=4:1), ¥ M 7— V& (Consera, HKEE), b M
BEMmE, R, BB LR RV, EEEROER
4, EFEB L LRARBICCIEFRL225%, 21%
FRRII R L7

5) REHEE

NR=NN—F L RAPEBLUH v TETHV,

1) R=N=54 2

BREFRISREE BB L -REALEH10 ml %590
mm DY v — VIZEA L7ZHRKEEL L TRV #K
T4 X 7 i3 EE 8 mm(Thick size 8 M/M Dia. HERIE
LR N AAVANEKY {0 B &4 IR %50 ]
Fr—UL, BEZL1% ThZEhE3HORL-1-F
WEISEN 37, 1 MR TFRILHE, 37C, ®
16~ 18R RIEEE L 72,

i) by 78

RERTHIZ, ERBEH(REMEH)20 ml 5 & V'
B 4 ml £EIOmm D v — LIS LAFPELL
BDERe AFULAH y F(NEXHEXTS 6
X8X10mm) ¥ & 4 MENEFNRL 5 PR EIZT T,
BH(0.28 ml) % ENEND S » FIZEA LFRILEIE,
37TCTH16~18RsHERE L 72,

6) R DOBRERHE

R=NWN=F LRI EBLVH v TETHOEEMSGIZF
DERE(x)DFBABHIEMAEER(y)IckBITHEENT
V58 bhbIIRNAZREIL ) —KK logx=ay+
b RO, RBELLBONL yHOEAESE Z ORI
RA LT TE-0318 & KB DIRE x £Kkdz, 2B
EWHREH DY~ 7D bioassay i EIZHRESH /4
* AT o720

7) Chemical assay

BEBGEI O M5 7 14— (HPLC) ¥ BV B HHIC
TET o722
HPLC ; ESA EXLE R LT & BE LC-6ARIB B4

70X S774—

717 & ; NUCLEOSIL C18 5 pm, 4mm i d.X150mm
(£r 22 7HERBS 7 FAT L)
BEMH, 7 F=F)IV:0.05M") v BEEH T (pH 6.5)

AY ) —=1(5:3:2)
2% ; Environmental Sciences Associates B & &1t
B 2% (Coulochem 5100 A %))
AL ; Analytical cell 5010% cell 10.65V, cell 1 0.90
V, Guard cell 5020%40.95 v
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I.XEBRER
1. TE-O31DRERIZEIFTHERTOEE

1) RE®E

BREHEEICIE TE-03DBEMH R EERERL
LTSN TS M. luteus ATCC 9341, B. subtilis
ATCC 66333 X U S. aureus ATCC 6538 P % V>, ~—
=T 4 A7 EICTHEBRT L. FD&EE, M. luteus
ATCC 934158 & REA R { HIEFEAK XV D TAHK
PREBE LTHWAZ L L L(Fig. 2),

2) BESEH

BRES# L LT, HIA, STAB XU BRENHRRE
D (MRAP)) % vy, TE-031DKREM % HBRE L
7o TDOER, R—I3—F 4 A7k TIE, HIA BEE
PR, HEAbKEL, POHETH DT
nrHlERLBE LTREL72(Fig. 3),

3) BRERE

HEREIZ, REFF0.5%, 1%BLUV2%0E
ETHEL, TE-QIORER*HBERFT L, 20&
R, 0O5%HBERBTRIAREIVHELEAZRTOD,
BRERIINTYIHHY, $7:, 2 %HBEEETIIA
LAY R R REETH 70 —F 1 Y EHBEEETIL,
WEDNERMENR L, BE2BEILMAAES N7 (Fig. 4 ),
B, AKEOHEL L CHALEE(BHIB, 771
HIB (Z T#18BFf55% L, OD : 660 nm=0.5/C /%)L
EREBRLHB LD, LREREEL-VOOFIE
HLRBELRL(Fig.5)o 37, HRALKICELARR
1Bk & BSG O TE-03IRERICRITTHEL KBRS
1A ZRIIBOOLA LR 57,

4) ¥ pH

HIA 5540 pH %6.0, 7.48 X U8.0IC% L, TE-
0BIDKREM % BT L7ze F0ORSE, pHS8.00KEH
B HARTR O BRENR C, LMK E < hoBR
THo7:(Fig. 6)o %8B, pH7.4& pHB.0DTLEE M %
By, BEORZLY MIEY > TMIZOWTELHIE
o AT TREBERRZ 2000, 132K
L7:fE%RL7:(Fig. 7),

5) ARE oS

1) 1/15M V) » B3R %3 pH DB

1/15M V) » BRIERR D pH %6.0, 7.2, 8.0I A%
L, TE-O31DRBHICRIZTTHEBIIOVWTRE L7,
ZFOER, FEpHD) VBEREHRMICKEILERAD
N H 5 7:(Fig. 8 )o

B, VOEEREZL/ISM, 1/75M, 1/375MICL
T) EBEREORERICRITTHE T LB L7,
CHIZDOVWTHEREMICEZRITEDSA LA 57,

i) MFOKE
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Fig. 2 Comparison of standard curves of TE-031 on various test organisms

by disc plate method
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Fig. 3 Standard curves of TE-031 with various media by disc plate method
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Fig. 4 Effect of inoculum size on standard curves of TE-031 by disc plate method
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Diluent : 1/15M phosphate buffer, pH 7.2
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Fig. 5 Effect of preculture on standard curves of TE-031 by disc plate method
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Fig. 6 Effect of pH of medium on standard curves of TE-031 by disc plate method
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Fig. 7 Correlation between TE-031 concentrations obtained from

bioassay with medium pH 7.4 and with medium pH 8.0
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TE-031DERICRITT & b M (FEER 7 — )V ILFE
BLUFRMOE) OB LRI L, ¢ MOEEHRHE
ELTRHVRE, )/ BEEHRETAVISEEERRZY,
I DERE T CAEH TR TREROERE L RHTH
57:(Fig. 9)o %P, L MOFEE LT/ VIMEB LY
FEMEDOOWTRERANTH BIZFRAKRORERTH -2
(Fig.10),

ii) R, BEf, TOMEBHROLE

L FREAREE LTHWSBS L) v BIEREHR Y
FRWE LBE D TE-03IREM ¥ LB L7

TV, FRWE LTRERE A5G, OFEAR
e LTRWSEA L AFRHREN S D - 72 (Fig.11),
—%, RE) Y BESHRTCIOEART &, BREE
WHDDZDORERIT, Bl Y BRESFHRORER L
IZRILTHY, ROEBITNILBOON P57,
%8, B, BHESAGBRER)ICOWTHROEE
L FIEDMERAFRD & /- (Fig.12, 13),

iv) AFZ 72— ) Y BRERTFRORE

TE-031NERIZEREH L LT v EEEFHRL AV
e, RHDVIIEHEHROFRLREBRE L15
L TREFORBEIVALMIRR 572, #oT, &4
B PO TE-3DERICARE L L T—RICHEEFD

WMBIELRTWABE XY )= - ) Y EBERERE(X 5
J=:0.02M ") VEEERHHR pH7.4=4:1 )2 HWnT
HBRE L. TO&ER, KRB L UHBKEP D TE-031
FEIIAY 7=V ) VBESEHRTHAVALBELR
HCRELLEENTETH DI LAbh 572 (Fig.14
~16)e A% 7= ) YBREGEHBEOMEA, %5/
V) U EBESREHE=4:1, 3:2BXU2:30%N
ZFRIZDWT O BRRES L7225, WThoBEbi3izR
BORERERLI. &8, TE-031 200 mg % RHH
ABFIROKE L, BEBEEONTRIY Y IVE) Y
BEREHETHRLABE LAY /- ) U BIERH
BTARRLIZBELETEDOERMBE LB L1248, TEi
BREZRLPLERLLDDEFDMEIIZEZFA L TH o7, i
2T, WTFhOFRBELAVTOFDOERNTEEE 2
bz, $7: 25— - ) VEIERHR Y R— /1 —F
AR F v+ —TLISHE, BEITEASY /- VidHE
DHFEL S UTHIEADORBIMOERBES 2 v Lt
bhoiz,

v) SABRBENECETABBETF VHBY O

-2

TE-031DSABENBREREICIESAER0.1M MY
AREHUTHRETF A XL, ZOBBIFVIBEBEY

Fig. 8 Effect of pH of diluent on standard curves of TE-031 by disc plate method
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Medium : HIA, pH 8.0
. 304
E
E
@
5
£
&
<
g
S 201
—e— pH 6.0
--e- pH 7.2
—a— pH 8.0
107
T T T T
0.01 0.1 10 100

Concentration of TE-031 (ug/ml)



voL. 36 S$—3 CHEMOTHERAPY 177

Fig. 9 Effect of human serum on standard curves of TE-031 by disc plate method
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Fig. 10 Effect of human pool serum and human fresh serum on standard curves of TE-031
by disc plate method
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Fig. 11 Effect of human urine on standard curves of TE-031 in 1/15M phosphate buffer
by disc plate method
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Fig. 12 Effect of human saliva on standard curves of TE-031 by disc plate method
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Fig. 13 Effect of human bile on standard curves of TE-031 in 1/15M phosphate buffer
by disc plate method
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Fig. 14 Effect of human urine on standard curves of TE-031 in methanol - phosphate buffer
by disc plate method
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Fig. 15 Effect of human saliva on standard curves of TE-031 in methanol + phosphate buffer
by disc plate method
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Fig. 16 Effect of human bile on standard curves of TE-031 in methanol - phosphate buffer
by disc plate method
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AVva7:, SAFERBRIFIVHBHORERIIRITT
EBIIOVWTRH L. 2OER, SABEORRLF IV
MU FORERICKELEBERIZEEVWI LD D
o 7:(Fig.17),

6) BESH*E

TE-DERERR—/1—F 1 A7 EELHREICE
Bhy THEICOWTHEBRRET L7z, EOER, X—3—
FARAVELLEAERII) y TEICE D ERE RN, &
B, HIEANKE S BLUBREDLATITELA LEN
2, Dy TERERVEMETHAHIL, BIUXS
)= ) VEERERSEOABREREREER 2L
25, TE-BIOERICER—1N—F 1 R EXHVD
Z k& L7(Fig.18),

7) EM L D HEK

TE-031DREM%* EM L KB L7z ZTDOKR, TE-
031D E#RIZ EM D F & 3FF—Tdh - 7-(Fig.19~
21)o 5T, EM O bioassay 2 L A EE b ARETH
BELEZOLNI,

8) KoL E

TE-0310 k + B L UBIHOKBWIC M-1, M-2, M-
3, M-4, M-5, M-6, M-7B X UM-8HI 6N T\ 5,

NSRBI OME N IZ M-52 TE-031 & 13IZEE 2\
LI/2TRLECDIIH LT, M-5%BMoR#Y T
i3 TE-031 & kN2~ 11§54 o 7= (Table 1, 2)o £
T, TNOHAHDH M luteus ATCCI341 X H WV 5
TE-031DERICRIFTHERBIIOVTKRET L7,
i) B D TE-03IERIZRITTEE
TE-0311C B3 A5 M. luteus ATCC 9341 % A\ 5 TE-
BINERICRIZTTEBIIOVWTRIT L. FORKE,
M-5OEHIE, TE-031NFNEIFIEFE—TH 7225,
M-1, M-2, M-3, M-4, M-6, M-7B8B L U M-8DK&E
#13 TE-031 &L LN ZOHE S (MIC) I (2RI L 72
(Fig.22, 23), %7z, MWREN LA LIR#Y M-,
M-58 & X M-6 D BREE M. luteus ATCC 9341IZ*f L,
TE-031 L HEFEMED LN D HE ) PRREF L7275,
INORABYICITHEDR - AEHRENE(ED
Lol - T, TE-03AIDEREIZITKREILE
TE-031D A% 57, MEHDRVBY M-1, M-58
SUOM-6%ZRTHLEND L, LELBEENLETS
v MRERIREE LTI M5B N Eh s, M-5
DEBRIZRITTHEBNEETHILELONT, 7,
TE-031 L ZIZA—DREZ X R T M-512DWV T,

Fig. 17 Effect of extract of human feces with ethyl acetate on standard curves of TE-031

by disc plate method
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Fig. 18 Standard curves of TE-031 by cylinder plate and disc plate methods
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Fig. 19 Standard curves of TE-031 and EM by disc plate method
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Fig. 20 Standard curves of TE-031 and EM by disc plate method
40 4

Diluent : Human pool serum
Medium : HIA, pH 8.0
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Fig 21 Standard curves of TE-031 and EM by disc plate method
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TE-B1OREBHEFAVTEDOERNVLFTHETH D L
£S5 (AN
ii) TE-031/L8Y M-5OERICRITTHEBHERK
B L UHBROEE
M-SOERICRIZTEEFRUOZE L TE-03104
GLEBRE Lz, ZOKR, b ME, 25/ -
) UBESHEB LU AY ) - ) R (BT T
VYRBHERO VT REHVTS TE-031 & (ZIFRBOK
BERER L7 (Fig.24~26), %7 M-SORERIZRITT
v MR, b MER, b MEHB LU P HAERBYO
EBL ORI LA, FROIZTE-031LIZEALRL
T - 7:(Fig.27~30),
2. TE-031®bioassay & & chemical assay & & D1f
BatE
TE-031 200 mg 2BERBABF 8 BICHEZEOHKS

LTEBOh-&HEL M 70 (i BH R %
bioassay & 3 & U chemical assay #(HPLC)IZ & W ER
LZOMEME LB L7, chemical assay HEIC & A ER
WHEHNPEL PO EBATEORSS VRELE
TE-0318 & U3 M-512 0V TiT o 72,

FOER, B/AFEETRO-HABMLKIIMIE, BH
BIURY Y IV TEREFNr=0.986 r=0.9698 &
U'r=0.966Tad ) BIF 2 MM 5 N 7/=(Fig.31) %
7=, THEEMOBRERROBE L, MiFS & UEY
¥ INVTEFREN0.897E L U0.885TH o7z DT
L i3, bioassay HEIZ & o THITE L 7zfEAS chemical assay
BIZIoTHZELAEL Y IETENLON, MEIRZ
II—HLTWwaEEZOLNT, 5T, bicassay HEiZ&
STHIELAEEEEE) I EAEWREIE
TE-0313 & URR#Y M-5OMEBE DB ERICL 5 L%

Table 1 Antibacterial activity of TE-031, M-1, M-2, M-3, M-4 and M-5 against standard strains

MIC ( pg/ml)
Strain
TE-031 M-1 M-2 M-3 M-4 M-5
S. aureus 209P-]JC 0.05 0.78 3.13 12.5 12.5 0.10
B. subtilis ATCC 6633 0.05 0.78 6.25 12.5 12.5 0.10
M. luteus ATCC 9341 0.025 0.10 0.39 1.56 3.13 0.025
E. faecalis ATCC 8043 0. 025 0.10 0.39 3.13 3.13 0.05

Inoculum size : 10° cfu/ml

Medium : Sensitivity test agar (Eiken)

Table 2 Antibacterial activity of TE-031, M-6, M-7 and M-8 against standard strains

MIC ( ug/ml)
Strain
TE-031 M-6 M-7 M-8
S. aureus 209P-]JC 0.10 0.78 25 12.5
B. subtilis ATCC 6633 0.05 0.39 100 6.25
M. luteus ATCC 9341 0.012 0.05 3.13 0.78
E. faecalis ATCC 8043 0.025 0.20 12.5 3.13

Inoculum size : 10° cfu/ml

Medium : Sensitivity test agar (Eiken)
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Fig. 22 Standard curves of TE-031, M-1, M-2, M-3, M-4 and M-5 by disc plate method
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Fig. 23 Standard curves of TE-031, M-6, M-7 and M-8 by disc plate method
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Fig. 24
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Effect of consera on standard curves of TE-031 and M-5 by disc plate method
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Fig. 25 Effect of methanol - phosphate buffer on standard curves of TE-031 and M-5
by disc plate method
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Fig. 26 Effect of methanol - phosphate buffer with ethyl acetate on standard curves of TE-031 and M-5
by disc plate method
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Fig. 27 Effect of human urine on standard curves of M-5 in methanol - phosphate buffer
by disc plate method
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Fig. 28 Effect of human saliva on standard curves of M-5 in methanol - phosphate buffer
by disc plate method
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Fig. 29 Effect of human bile on standard curves of M-5 in methanol - phosphate buffer
by disc plate method
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ASSAYS FOR TE-031(A-56268)IN BODY FLUIDS(I)
MICROBIOLOGICAL ASSAY

TakatosHr NAGATE, KazUHIKO SuGITA, JUNKO MIYAcHI, MANAMI MIYAZAKI,
CHIE TaKkEeIcHI, TAKEO ONo, TATEO OHTAKE and SADAFUMI OMURA
Research Center, Taisho pharmaceutical Co. Ltd., Saitama

To establish a bioassay for a new antibiotic, TE-031(A-56268), in body fluids, various methods and conditions were
studied. The most suitable assay used a disc plate method with Micrococcus luteus ATCC 9341 as test organism in heart
infusion agar, pH 8.0. As standard solution of TE-031, consera for human serum, methanol phosphate buffer (methanol :
0.02M phosphate buffer, pH 7.4 =4 : 1)and partly 1/15M phosphate buffer, pH 7.2 for urine, and methanol phosphate
buffer for tissue were used. Samples were prepared by diluting the above standard solutions.

The most active metabolite of TE-031, M-5, was also measured by the same bioassay. Its standard curve was almost
the same as that of TE-031. The detectable range of TE-031 concentrations was 0.025~100 ..g/ml(except 1/15M phos-
phate buffer : 0.2~100 g/ml). There was good correlation between the bioassay and chemical assays.



