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TE-031 Oty pleE e 5% (583 #)
HPLC ki X % I R IRE DM

K BxR-N W OK-BL BAT-ALY AR5

REMRKHER B AFTRE

(B 6347 A 26 AR

e bW, BR, #ho TE-031 s LUHKMM (M-1, M-4, M-5, M-6, M-7) nREREEY
BERE 7 v~ 757 4 — (HPLC) ik X h BN LR DER %181, TE-031, M-4, M-5, M-6,
M-7 3BEIL¥EE (ECD) £+& HPLC 3%, M-1 (X 7-nitrobenzofurazan Mk & LTt
N H 8t & HPLC BECRIEERMIL Lico TE-031 s XUERBMYORERIL RIFLHERE Y
SRL, % HPLC #:0ORIERE X, TE-031 % XUARMOL-TFhimimTi 0.05pg/ml LITF,
REIUHEE2ok— T 1pg/ml LT CH-7

Key words : TE-031, f#{%, HPLC 4#7, HARE

TE-031 (6-0-methylerythromycin A) R H#H~7 =
5S4 FRAEHETH S, b tic TE-031 ¥ RS
#oORBEKRELED i B E LT N-demethyl
TE-031 (M-1), decladinosyl TE-031 (M-4), (14R)-
14-hydroxy TE-031(M-5), (14 S)-14-hydroxy TE-
031 (M-6), HEXRED MK (M-7), decladinosyl-
(14R)-14-hydroxy TE-031(M-8) M RHEIh TV 5V,
cho oMo >, TE-031 ¥ MEOMEEYE
*HTHD E#MH M-5 £ TE-031 o HPLC ¥
I 3FABEREC OV TRATRTHRE LY,

4@, TE-031 Xt M-5 wwinx T M-1, M-4, M-
6, M-7 o v + g (m#, R, #¥) PRER €% ¥
HPLC BCRBI LD THET %,

I. REBHESIURZE

1. HHREHR LURE

TE-031 5 X O'& Rt (Fig. 1) i AEHEKRLSH
AR THAR Lic, R#iHo5H M-5, M-6, M-
7ile bic TE-031 258 ORI b BEREH LER L
LTAW,

AImERESE (1.S.) 12 TE-031 35 X 0¥ M—-4, M-5,
M-6, M-7 BIEHA & LT erythromycin B (Abbott #:
%) % M-1 JIER & LTt erythromycin B X b N-
demethyl-6-0-methylerythromycin B % &5 L T BA\»
o

Ep= > BEBEABRH, ~F+ v XX

B, 7Er=b I ABIV 22— V3K I~ S
5 7, 4-fluoro-7-nitrobenzofurazan (NBD-F) (3
LY, TOMAFITXTAEER LAV,

2. HPLC JIE&H

1) TE-031 ¥ X1t M-4, M-5, M-6, M-7

HPLC i LC-6 A ® (BE¥ERT) A\, 775 A1
NUCLEOSIL C18 5 ym, 4 mm i.d. x150 mm (£ v ¥
2 VB, 2 A5 L), »5ARE 35°C, ECD %

Ri Rz Rs R4
TE-031 H H Me | cladinose
M-1 H H H cladinose
M-4 H H [Me | H
M-5 OH H Me | cladinose
M-6 H | OH | Me | cladinose
M-7 unidentified

Fig. 1. Structures of TE-031 and its metabolites
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TE-031 &4 MRERERE (HPLC) 917

Coulochem 5100 A & (Environmental Sciences Asso-
ciates) #{#FH L, R{riX analytical cell 5010 & cell I
0.65V, cell IT 0.90V, guard cell 5020 & 0.95V =
BEL cell II CHRHE L1z,

BEEIIT 2 b= Y A/0.05M v BB (pH
6.5)/2# %/ —n (35:52:13) A\, F#ix0.7ml/
min & LT, frds, BRIMHORMERIL 0.5 um, 1B
it 0.22pum DR YT FvT 4 AE—%BHbNLDHE
BIRILOREA LERA L,

2) M-1

HPLC i 638 & (AIZMIERT) *EAL, »5 4ik
COSMOSIL C8 5 um, 4.6 mm, i.d. X150 mm (31t
¥, 7 FHTA), »FAEE 40°C, KHBI 650-
40 B EXESH (BZYIFRT) Em : 470 nm, Ex:
530nm, BEHEIL7 b=V A/ BMKS Y VS,
mFFRERER L LT (520:480: 1), Ris XIUHEF
BERTER & LT (600:400: 1) DR TRE Lio it
EixfyE, REIU#EoWwFhd 1.2ml/min & Lz,

3) E&sH

£ HPLC 0 RBF:tiX 7e= 1+ F—&2 A5 4 86
(BX7e—=r T ZEMRK LA PC-9801Vm F.<—v

(B) (B)

(A)_J (A)

Fravea—2 (ARRAY) KX HERLI,

8. mum

1) BEDMY

MR X biRM L 3,000rpm, 20 4r0i&{47
Kk, EilEoR LA, RIZEREEE L DXA,

Serum or urine 0.5 ml homogenized feces 1 ml
added I.S. added LS.
added saturated sodium added

carbonate 20 ul ethyl acetate 5 ml
added ethyl acetate 2.5 ml

shaken for 15 min
centrifuged at 3,000 rpm for 5 min
ethyl acetate phase
added 0.001 N HC! 2.5 ml
shaken for 15 min
centrifuged at 3,000 rpm for 5 min
HCI phase
added saturated sodium carbonate 30 ul
added ethyl acetate 2.5 ml
shaken for 15 min
centrifuged at 3,000 rpm for 5 min
ethyl acetate phase
evaporated to dryness

residue

| dissolved in mobile phase 0.5 ml
injection into HPLC

Chart 1. Pretreatment method for TE-031 and
M-4,5,6,7 in serum, urine and feces

(3)

(A)
J

1 L
0 40 min 0

(A) serum blank

(B) serum containing
0.5 ug/ml of TE-031
and M-4, 5, 6
0.25 ug/ml of M-7

Fig. 2.
urine (2) and feces (3)

(A) urine blank

(B) urine containing
5 ug/ml of TE-031
and M-4, 5, 6
2.5 pg/ml of M-7

Chromatograms of TE-031 and M-4, 5, 6, 7 in human serum (1),

1
40 min (I) 4I0 min
(A) feces blank
(B) feces containing
2 ug/ml of TE-031
and M-4, 5, 6, 7
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FITW4ERD 50mM Y A AEMEE (pHB.4) %
Z, IR —T5MBRILLE e o x— 1 L L1,

mi#, R Kreor— MERHCHT ET -20
C TRE LIS

2) AR IUCREROIER

e bMEELIZR 0.5ml, A E 2 k= 1mliz
TE-031 ¥7ci3& MUY OMMETIs XU LS. o
Bk inz, Chartl ¥ fcix Chart2 [2ft->TUBEL
HPLC 2iA L,

BRGIBOR LS, Lo — s AL DIERL
1o

serum or urine 0.5 ml

added 1.S.

added 0.5 M sodium carbonate 0.5 ml
added hexane 5 ml

homogenized feces 1 ml
added LS.
added
ethyl acetate 5 ml

shaken for 10 min

centrifuged at 3,000 rpm for 5 min

organic phase

| evaporated to dryness

residue

added acetonitrile 100 u1

added 0.05 M borate buffer (pH 8.5) 100 ul
added 0.2 % NBD-F ethyl alcohol solution 100 wxl
incubate at 60°C 30 min

added 5 mM HCI 100 1

injection into HPLC

Chart 2.

Pretreatment method for M-1 in
serum, urine and feces

II. #& n

1, HPLC s/m=} 7T A

1) TE-031 3 XU¥ M-4, M-5, M-6, M-7

e IO, REFITHAE L &~ b ic TE-031, M4,
M-5, M-8, M-7 XU LS, o—Ek%¥HEML,
Chart1 (Zf¢\4B L7f- HPLC 2 ==} 75 L% Fig.
2 irdo

M-6, M-4, M-7 DR RUIPRTA5TH 710",
M-5, I.S. % X1 TE-031 it BiFic/ ML, M-6, M-
4, M-7, M-5, 1.S., TE-031 DJETEHH L1,

RERMEIIEN TN 9.0, 9.5, 10,5, 15, 29, 42
STHo, 0, R KCHETIECRIOEE—7
DL IR LA EBD ORI 51,

2) M-1

e bif, RELIHEAETO R~ PITM-1 XU L
S. D—FEEEXHEML, Chart2 V- ~F 4~ (il
JUR), BEBR= 7+ (¥) #iHi#%, NBD-F T NBD #
Wikfb Ltcs v~ 75 6% Fig.3 &FRT,

K=t 750kd M-1 KLU LS. OHKIE
FTHhHbh, mF, K ECHETIEGEIOEE—2
~NDOYELIREALBD ORI o1 M-1 XU L
S. OREFBMIIMET T h £ h# 22 £k LU 30
5 R, BETRH 10 KIVH 12 5 ThH-1s,

(1) (2) (3)
i :
= Zuj
(B) (B)Jh A (B J
# L l‘ .
(Au W\M (A) (A-)J
| 1 L 1 L 1
0 30 min 0 10 min 0 10 min
(A) serum blank (A) urine blank (A) feces blank
(B) serum containing (B) urine containing (B) feces containing

0.1 xg/ml of M-1

Fig.3. Chromatograms
feces (3)

of M-1 in human serum (1),

5 ug/ml of M-1 10 pg/ml of M-1

urine (2) and
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TE-081 D@ MMEREL (HPLC) 919

Urine

M-7 M-

Feces
M1 M6

TE-031

TE 031

L

L
20

TE-031 and metabolite concentrations
(ug/ml)

Peak height ratio (TE-031 and its metabolites / 1S.)

Fig. 4.

2. RER

BEsMEE D TE-031 3 X O'# @M% MiF, R &
VEAEU R~ MiC BN, FTLABRFEY Tk
HPLC CHIE LRDHEERY Fig. 4 1R T,

MmE it TE-031 T 0.05~4.0, M-4, M-5, M-6
0.05~2.0, M-7 T 0.05~1.0, M-1 T 0.01~0. 4 pg/
ml, R Tt TE-031 T 1~100, M-5 T 0.5~100,
M-1, M-4, M-6, M-7 T 0.5~20 pg/ml, #+r=*x
— +Ti2 TE-031 R IUERB#HEL 1~20 pg/ml @
HHECRIFTEZLEBLRI,

i, FHRELEREXRE 10% LUTOFEAKY
AL,

1. # ®

FH~<sn54 FRAEME TE-031 35 X UEHRE
KRy M-5 ORBEEREIC OV TUIIIHRY THE L
¥, SEEOORBYOEREYME, K, Koo
THRE L1

ik, ERERELY 2T~ Tce P RPREH O KRG
TiY, B TR S R bhic? N, N-didemeth-
yl TE-031 (M-2), TE-031 N-oxide (M-3) iZ#&RH X h
¥+, ¥, M-8 REBHTHETHY, BRELTHVS
BYBLC LA TH- o DREONR I VBRIAL
1o

TE-031 %5 L 0% M—-4, M-5, M-6, M-7 (2 EXKLFEH
WEMTH D, B HPLC-ECD %o %kt T, BEH
DR, T AREYEFEETLAI LKLY, Th
LhONBEEENTRETH > 1
A@E, B Lic&HsT M-4, M-6, M-7 D%}
BT 4Th T Sh b 3EDRBYDIHE

BT OERBEOBR R YR E®HT LT LD
BIFc BT 5o LAVKEA L, AERBEYELIE

TE-031 and metabolite concentrations

Calibration curues of TE-031 and its metabolites in human serum,

1

15 20
TE 031 and metabolite concentrations
(ug/mi)

L . I 1 i
60 R0 100 1] 5 10

(ug/ml)

urine and feces

% & TE-031 DRFEEOEES XU BIERED KT
NEH R, ¥i, M-4, M-6, M-7 & TE-031, M-
5 OHBIERIL, HPLC NDEARZETIS Z Licls
b, A—7e= 754 LTOREN TE T, S
HPLC &UDBEFER LD X—A51 v O KEHZEDR
BEN BB,

HUEDZ &nb BRILENERYE D TE-031, M-
4, M-5, M-6, M-7 O BiEREE L LTHIERER X
UVEAREEHC B KE, SEO UELGY ZEL
o

Z DREEGET kT 5 TE-031 ¥ X0 M-4, M-5,
M-6, M-7 DBHERKE L, IMH T 0.05pg/ml, R TIt
TE-031 % 1pg/ml, M-4, M-5, M-6, M-7 0.5
pg/ml, AT K — FTIE 1pg/ml THoTo,

M-1 (x TE-031 Df methyl & TH %53, ECD ic &
HESFENEELTF b)) 2r <1 v VRt
EHOBRALFHEEIRAE N-dimethyl FizZ5< b
DEELLND, =Dl M-1 % TE-031 35 X 18 M-
4, M-5, M-6, M-7 (ERERTAHZ LITEETH
b, JRFBEELC I IEEREORF 1Tt 10

FHELRELLT M-1 2273 v ThHoHI R
EBL7 : voFEHRAEL R Lo £R, WATA-
NABELYD 7 { 7 BOBREM YAV T\5 NBD-F
Iz X % NBD FHE (L% fTic - fcth, HPLC T4Hr#E Lk
X T HHENRIGOMER, £ERS & 0N, &
HREEDOWThICR W TLHRTHLDOTH-1

o NBD FHEfk{tic X s M-1 oBHBEKEILl
B RRIVE+E O F—+TETREH 0.01, 0.5 %
O 1.0 pg/ml Thotoo

4@, §Esr Lic HPLC-ECD #:iz X % TE-031, M-
4, M-5, M-6, M-7 % X1* NBD FHEf{LEc X3
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M-1

o HPLC-dt ¥:#e i, TE-031 o {kpBine 4 A¢

{fi % L CHELOHEYLNBETHS LEL bR,

1))

2)

3
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TR E, AERK, EuEmE 8 %:TE-
031D e b R DO KRR E, Chemotherapy
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RFEHR, PFRR, HZEME HE &% &
HF, EHNES, M FE KA : TE-031
De FERAMY M-5 o IEER T 2w T,
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4

5)

031 DEHARERZHRCHTIHE (K28,
HPLC ¥%ic X 5 473 i B B o Chemotherapy
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mye®, HEXLE, FEER, WHWF: TE-
031 DR (M4M), 79 PRI LXK
i+ 5 “C-TE-031 o.M, Chemotherapy 36
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WATANABE Y, IMAI K: High-performance
liquid chromatography and sensitive detection
of amino acids derivatized with 7-fluoro-4-
nitro-benzo-2-oxa-1, 3-diazole. Anal Biochem
116 : 471~472, 1981

ASSAY METHOD FOR TE-031 (A-56268) IN BODY FLUIDS (III)

HIGH PERFORMANCE LIQUID CHROMATOGRAPHIC ASSAY
METHOD FOR TE-031 AND ITS METABOLITES

Tarteo Ountake, Kaoru Ocura, Cuikako Iwatate and Tosuio Suwa

Research Center, Taisho Pharmaceutical Co. Ltd,,
1-403 Yoshinocho, Ohmiya, Saitama 330, Japan

A quantitative analysis of TE-031 (A-56268) and its metabolites in serum, urine and feces was
established by high performance liquid chromatography (HPLC) with an electrochemical detector
(for TE-031, M-4, M-5, M-6 and M-7) and a fluorescence detector (for the NBD-F derivative of
M-1).
The detection limit of TE-031 and its metabolites in serum, urine and homogenized feces was below

05, 1.0 and 1.0 gg/ml.

Good linear calibration curves were also obtained for these metabolites.



