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Abstract

OBJECTIVE: To study the stereo selective protein binding of YM0402 enantiomers in rat plasma,
and to clarify the interactions between YM0402 enantiomers. METHODS: Equilibrium dialysis
method combined with liquid chromatograpy-tandem mass spectrometry was employed to de-
termine the protein binding rate with rats plasma protein. RESULTS: The rat plasma protein
binding of YM0402 enantiomers was 90% - 99%. A-YM0402 showed slightly higher binding rate
than that of B-YM0402. The bounding rate of both enantiomers in racemate form was higher than
that of single enantiomers. CONCLUSION: The binding rate of YM0402 enantiomers with rat plas-
ma protein was higher than 90%. There might be different binding site on rat plasma protein with
YM0402 enantiomers.
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1. B

YMO0402 LR aipna-B ERREFEZAEETH, SHE apia-B ERE A SO0, 8
R E), YM0402 B A T HIIEPE[1]. SR 1T YMO0402 S medde e K B AA A 9 A= 40 ) R AR AR (B-YM0402,
14.5%; A-YM0402, 6.8%) [2]. 734k, 7R B ARG ZIERH , B-YMO0402 1) #% B % 85 5 70l & A-YM0402
i) 1.33, 2.90 A 3.16 1%[3].

YRR S, BN MBIERS, Hh—#a S5k EASE, 55— DA A B4 ifn i RE 5
REAFE R, RIEAR. HTFMWY) 5 MR E AR, 38 1R R A (] 0 3 55 1 5 06 36 % Bk (1) 253
SEANZGRAE o SRTT YMO402 Xof i 15 1 4% 48 1 45 & 2R i AR E .

BRI, AHEFEXT YMO0402 X B4R 5 if 2% 85 (1 45 G AT 0 9 o R0 FH 3 1 080 B0 P 92 525 G5 5 4000 7
YMO0402 XfBRAAHEAT 73 #r . WIH YMO0402 Xf ek 5 KR MR A 45 & R R & R A ARG E R . v
il YMO402 S B (175 K R A4 P9 T M 25K 30 ) =R IE SR R4

2. SEIOERSY
2.1. HRI5R

Rac(+)-YM0402, A-YM0402 1 B-YM0402 UL & P b5 Z10 (B F15 201210145152.1)35 B AL 5 % 6 -
KR M2 K H SPF K RAEE 12 h 2R K R 2% S UL AR 28T MR R A0 32 0 2 i A%l
PBS (0.1 M, pH 7.4)llJ H 3 [H GIBCO A ). kg HEEFI 2 5% T35 8 Fisher. H el 5 4l. RED
PUEP 7B T3 BT 3 [E Thermo. T RGN Agilent1260-6460 — 5 PU 25 M1 S R %
22. FEEER

2.2.1. HmME

P ARAig &3 10 uL 20 pg/mL NZ-10 BT 2 mL 808 F, N, T, IIAFES 100 uL, 50 300 pL
HEE, WEGRA 5 0%, T 4°CF 13,000 x g 2.0 5 0%, BUERE, Ny, B 200 uL sh 2%,
2 uL #EFE .

2.2.2. RRLC-MS/MS 75 3%E K5 EWAE

][l
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k. KFEHK Chiralpak IA-3 (150 mm x 2.1 mm, 3 pm); Jis0AH: FHEE; . 0.25 mL/min; FHiE
fE: 25°C; FUEREREN: EETE: X BARE YRR 2 B, 58 IE 50N m/z
393~249, 0.6 V (YMO0402)f1 m/z 427~235, 0.4V (1.S.). FEJHH A-YM0402 Fil B-YM0402 LA bR Z10 )
TREEEF 1R 42504 3.5 min, 5.9 min A1 4.9 min (@114 1),

FTERIE

7RI 2 e T B 24 o e B B R A G St . SRR ELAR AR, BERRAN, RIS, A,
HERE, K5 REANARE L

I3 6 MAFEMAR KR 2 A M2, PLAZS 1 PBS W, 1% “FrR b EE” TR 7 ikegE, 15
B R MRARE SR B R S PG ORISR FE B AR i (QO) &K 9 4, 80, A1 160 uM:; PBS
PP TR IR B TR RE S UK FE N 0,06, 0.96 AT 3 uM. £E YMO0402 Fl A A5 ) HE W i) ] & W T-I15 5 .
BRI T AL YMO0402 X B A g TR AR ANV AN AH - YMO0402 5% B4 s vF it e i AR LU A 3R
13, BERETM = APATRE S BRI R, SRR AR I N T 15%. [ I P A AL B 2 1 2
JRHIN YMO402 S A s i AR 5 4% 35 BN YMO0402 Xof 4 B AT T AL 3L S A0 AR 3RAS, [l Ay
74.3%~92.6% (L5 W72 1) LhMEilE T X YMO0402 X Beda 5 P b AR U A AT YMO402 S Aok FE i 47 4%
B, 73 brdE 28 R0V R E . it A A P e e bk R TR (RIS QC SRR P S brom iR FE 1)
Hor TR . ERAETRELAE 85%~115%, RAKE BRG] 80%~120%. kP At [A] R &5 BE i o1 54tk
AL QC FF il 1AL 5 REOGRAS . B RECERA I 15%, &8 TR R REABIL 20% (45 R W
K 2)e AFEEFTH YMO0402 X BUAKIIES & I 806 N E T, —20°C, =Rk, DA TALBE 5 =R T
B 24 /NN BLEZMET, FRAERE.
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Figure 1. Chromatograms of YM0402 enantiomers and IS in rat plasma. (A) Blank rat plasma matrix; (B) Blank rat plasma
spiked with YM0402 enantiomers and IS

& 1. YM0402 STERAEXRMETFHBILEE. (A) ZEARMETZEERE; (B) YM0402 XS R AFRERRMFHE
EE

Table 1. Recovery (%) of YM0402 enantiomers from rat plasma and PBS (mean (SD), n = 6)
2 1. YMO0402 XRLATE K BR %20 PBS H g B R (EIEFREZE), n=—6)

A-YM0402 B-YMO0402
Matrix
Low Medium High Low Medium High
rat plasma 84.4 (4.0) 83.2(5.3) 85.6 (7.0) 87.6 (5.0) 85.6 (7.7) 82.2(7.9)
PBS 90.7 (3.2) 91.6 3.9) 93.1(7.1) 90.8 (3.3) 92.6 (2.7) 93.9(6.3)
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Table 2. Calibration curves, accuracy and precisions of YM0402 enantiomers in rat plasma and PBS (mean (SD), n = 6)

5% 2. KERINIFD PBS # YMO0402 XTBRIRK BN 2 77 5 FIIES B (FEGREE), n=06)

rat plasma PBS
Validation parameter
A-YM0402 B-YMO0402 A-YM0402 B-YMO0402
Intra-repeatability (RSD%)
Low 9.1 8.4 8.6 7.9
Medium 8.7 7.1 5.5 7.1
High 6.2 6.5 42 5.7
Inter-repeatability (RSD%)
Low 2.1 33 6.9 5.0
Medium 2.1 0.8 43 6.4
High 1.1 3.1 1.4 3.8
Accuracy (%)
Low 98.3(7.3) 102.0 (8.3) 99.2 (3.8) 100.8 (4.4)
Medium 100.6 (2.3) 101.0 (7.2) 103.2 (6.3) 98.7 (6.9)
High 98.7 (4.9) 100.7 (5.9) 105.7 (6.5) 101.6 (8.4)
LOQ (uM) 0.1 0.1 0.03 0.03
Linear range (uM) 0.1~200 0.1~200 0.03~200 0.03~200
y-Intercept (S.D.) 0.416 (0.084) 0.501 (0.059) 0.088 (0.006) 0.019 (0.003)
Slope (S.D.) 0.167 (0.083) 0.163 (0.001) 0.509 (0.009) 0.102 (0.002)
r 0.999 0.999 0.99 0.99

223. ZYSEREERFRE L IIELE
WY EEANL G URAR: Cu+P— CB. MRyEFRIEMNEH, WEAS )50 i
Ka =[CB]/[P][CU] (1)

H Ka NESEHEL [CBHRG G AMIKRIL, [CUMRIFE AR, [PHEEAIRE . S2WIREMT &
LR AR B B S e, — ORI BT AR 21 nKa AR EL. X TI7 B (D IRATR A
HOA:

CB/CU = nPKa—CBKa (2)

MHIi% Scatchard 777, Lh CB 4y X i, CB/CUAY Hi, midf&edhi/h —IREAMHSH Y fil A
B, B nKa, MIMFFEIZGISEGH A M5 EASGF L B=(1-CU/CB)x100% TH5; XTHfAZ (A
3R B 145 6 2 57 ) i 3 k5 S SRR A A R HEAT St

2.2.4. B ERIEFFE

XTEA YMO0402 XTBAAR 5 uM (B HLEFRIS &/ T 1%)FRRILIE T 37°CHnliEE 2, 4, 6 /M.
LC-MS/MS 4% 1.2.3 TR A EHATRI . KL 4 h fil 6 h, M2 YMO0402 XMk S &I %S . K,
P T B I BN 4 he
2.2.5. YM0402 3B A S KB MR BEREE KK

B R BRI, 43 AN YMO0402 S B A FI AME FER 29K 8 0.2, 1. 5. 100 15 mM. HX
200 pL FA MR IMAMEMZE, B350 uL PBS MMAZZMHZE, T 37CHEHE 4 ho FF il % A2 MR E 7 5l )
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HU 100 pL 1250 pL, %88 “FESTUACE” TR 5 iE3AE, B LC-MS Al ifi 284 S 259 8k BE(CB), 2%
MRS Z i S 2R E(CU)

YMO0402 X BeAd 5 K BRI B 1 7E 5 SRR P L 4 (0.2~20 M)A & 335 T 90%.  FEARIR BE Vi [ 2
DIRFEACHE, BEE IR, Sia%Ttm, SXBURIREEIAS] S uM JG, dia2l T . 7E1K
WETEE 0.2, 1 uM), A-YMO0402 (254 20 =T B-YMO0402. fEVEFEARIIEINT, YMO0402 X B ik L5
K BRI 2% 2 1 256 350 B S v X B B R ) LR 4 A R (LI 2)

3. itig

YMO0402 AR5 KRR IMKAELE] 12456, a3 EIE 90%~99%. 155 S5FR KR M kg 25 LLJS 1 i
PR B NI (IR FE KT (<S pM), YMO402 Xof Bl 5 K BRI 1) 8 1 285 SR AP AE LA B3, AT
FIZE S RN KB MR N : T B-YM0402 > T8 iefEh A-YM0402 > B-YMO0402 > A-YMO0402.

FRAE e S 2B Z5- 1 B B S A ) BRI I b s e BRI I 55 V0@ T I 4 M . R A
BAREE I RIA A, HRF WS 5Tl s A AT E SRR . Bk, iR S 25 A Re g BRI
WA, REIZ59 50 7@ BIHC AU = R 2 B8, FEBR HlAh AT THE N HoAth B AR L ZLRNE B s By
(UJFE S B ) o B T4 SR R T DLV e A it 05 RN, FEARIR /K P R LR B A 4 A 20 0 3 v T R — o A
B2 A A ARG RIS R HEM s K B2 i R T R RN B — X A S, AT A2 70T, YMO0402 %
WA 24 5 %2 A BRI 7E 3 b, DR T S EEE N BRSNS (R 28 B 23D, SR SRR HEM B
K XEIRATATIARE FLAE 5L, T IEMeh 24 )5 5 25 i HEM AR T R 45 2 J5 AR E AR 77 . DRI, YMO0402
Xof A 55K BRI B 1 46 I 22 S R e T A4 Y R B

MAEAE ) — XA, YMO0402 PGS B i R 2 5 K BRI I 2R 2 3k RIVE L, 330 AN R A 1 af
KEAGERILFET . EHARATRESEEEANEREEE K. JECHRIRE, S-(+H)-1i% 35 FIAFAER]
DME S-ZRFEFE X W % e 5N MIE AR A& BEIN[4]. M5 OREFE 2 H %€ 5 JIfE HSA
IR R AR AL S S A, SIS HSA EOR R S A A I R £ 5 R A SR R 1)
AR, TAETS 5 — N A S HERN S SRR . FFEN, S-2K R A A7 e BT DUER
S-HEVEARE HSA IS5 & F MG IN[5] - PR YM0402 55 K B L3R 2 1 4655 78 V1 @ A v oA B — 0 e AA o 1) 22 e
DU T BE A2 X WA 5 EE AN (RO s 4 B T A a1 AR T A P RIE AR, AT S B i
PR AR PN S RE R (1) 285 6 R 24 Ll i 8 5 ) o
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Figure 2. The unbound fraction of YM0402 enantiomers with rat plasma. Data are expressed as mean and SD, n =3

& 2. KEMEHHFE YM0402 STRRIREL B, IRRRAFHEMFFERE, n=3
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