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Abstract Objective: To establish a sensitive and rapid LC-MS/MS quantitative analysis method to simultaneously

determine rabeprazole sodium enantiomers and their metabolites in Beagle dog plasma, and to study the
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pharmacokinetic characteristics of oral administration of ( R ) —rabeprazole sodium in vivo. Methods: The analytes

and the internal standard phenacetin were extracted from plasma samples by ethyl acetate. The separation
was accomplished in an AGP 30713 column, and the mobile phase consisted of methanol-water ( 5:95 ) by
gradient elution at a flow rate of 0.5 mL * min~', sample volume 5 wL. The positive ion detection was carried out
by the multiple reaction monitoring model ( MRM ) by the electrospray ion source. The plasma concentration
of rabeprazole enantiomers and its 3 metabolites in beagle dogs were determined under these conditions
within 6 h after the oral administration of enteric coated ( R ) —rabeprazole sodium 10 mg. Results: The linear
range of the rabeprazole sodium enantiomer and its 3 metabolites in dog plasma was 2.0-2000 ng * mL™" , the
LOQ was 2.0 ng* mL™', the intra—batch and inter—batch precisions ( RSDs ) were between 1.2%-9.9%. The
AUC (o_.. s of ( R ) —rabeprazole, rabeprazole thioether, rabeprazole sulfone and desmethyl rabeprazole in Beagle
dogs after single oral administration of enteric coated ( R ) —rabeprazole sodium were ( 1486.82 + 956.68 ) ,
(265.03 +182.16 ), (79.60 +45.92), (220.10 = 119.90 ) wg* h - L™, respectively. The T, were ( 1.33 +0.42),
(1.50+0.35), (1.42+0.43), (1.42+0.50)h and the t,,s were (0.35£0.12 ), (1.34+1.07), (0.43+0.07),
(0.43 £0.20 ) h, respectively. No (S ) —rabeprazole was detected. Conclusion: The established method is proved
suitable for the pharmacokinetic study of ( R ) —rabeprazole sodium. The ( R ) —rabeprazole sodium and the
metabolites can be quickly eliminated in the dog plasma but cannot be chiral biotransformed to ( S ) —rabeprazole.

Keywords: rabeprazole sodium; enteric—coated tablets ; enantiomers ; metabolites ; LC-MS/MS ; pharmacokinetics
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M2 < 4 C,HWE8~10 K - h™', B W HE 28 5
ISFIE] 12 h/12 h, SE8 S P Ad HIVF Al IS SYXK (6 )
20100004,
2 FHiE
2.1 AESEEAM
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12 000 r* min™" B.0> 5 min, 5K 450 pl & T8
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1. NARIEIBPE T (internal standard, phenacetin ) 2. s DR mseh [(R ) —rabeprazole sodium 13 ILE DRk desmethyl rabeprazole ) 4. /¢

TETS DIRimel [ (S) —rabeprazole sodium 1 5. 55 DURRAR rabeprazole sulfone ) 6. TRES D1 hr ke ( rabeprazole thioether )

A% EK Cblank plasma sample ) B. %8 L P A AT BETE U1 Rum A2 HETE 0S5 BRAETE TURLMS ¢ 7196 00 o 75 00 oo

(' blank plasma sample spiked with ( R ) —rabeprazole sodium,( S ) —rabeprazole sodium, rabeprazole thioether, raheprazole sulfone, and desmethyl rabeprazole )
C. 45245 1 h )5 2R FE SN PIASR (a plasma sample spiked with internal standard at 1 h after oral administration )

E 1 LC-MS/MS &iZE
Fig.1 Chromatograms of LC-MS/MS
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Tab.1 Precision and accuracy of the method

K& %6 (precision ),

X R B T TR ARV D 2,410, 20,80, - ( concen P L
200.800.2 000 ng - HII_:1 E/‘J 1:/]?‘{/&[01%2# Fll:lgl ) —WE (‘analytes ) tration )/ ( EI If] ( ‘El " ( a(:cu;a(:y )/
6 1, ML A P PRIV 2,37 TR Jr el bl (veonl®) oy o)
FEIN R B R AR RN S AR TR L e ey 7 o a3 oLl
AR, TR /N — vk (RUE R 1/X) HEFT [(R)-rabeprazole g 36 57 97.6
M8 SRS HLMIH R, A2 AEEs DL Himedn | sodium J 300 23 72 101.0
ik B DLl | Je R EE DLl B DLRE MR RIS e o it 4 65 44 100.9
T [(S)-rabeprazole g 40 60 100.4
Y=1.264 x 10°X-6.236 x 10°  r=0.998 4 sodium | 800 20 43 97.7
Y=9.427 x 10°X-8.625 x 10~ r=0.997 4 AL 5 DU 4 53 40 113.0
Y=3.128 x 10°X-0.198 0 r=0.994 5 (rabeprazole 80 82 90 952
thioether ) 800 6.9 43 98.4
Y=3.973 x 10°X-4.674 x 10 r=0.996 5 A ~ : ~
Y=3.173 x 10°X-4.330 x 10 r=0.997 8 MR 4 3447 97.9
e N o N ( rabeprazole 20 43 3.4 102.8
2 PV R 2.0~2 000 ng - mL', 2 i PR 2.0 sulfone )
1 800 52 2.5 101.0
ng - mlL™ ¢ JET
et O T F P DU 4 1.3 43 109.5
33 A - 1 (desmethyl 80 97 73 90.5
2 9327 IR ) R BC AR (4 ng e ml ) R rabeprazole ) 800 49 1.4 99.4
(80 ng*mL™ ). (800 ng * mL™" )3 MK AYARUE I
B, ¥ 92,37 TR AR HEAE, B — K E 6 N FATH *2 ENELEER(n=6)
mi, ELETEAT 3 D LR BIREAR 3T o B il 25 B S o Tab.2 Recovery of the method
B 235 R L3 1, 45 R /KT B DT 7 ek Xof e R G A8 compound) c/ oE
AR MR BE A T 90.5%~113.0% 22 18], $tt P 4 5% (ng-mL™")  (recovery )/%
(RSD) AT 1.3%~9.7% 2 [i] it MkG 25 B (RSD ) AT ﬁfﬁﬁ%ﬂ J 4 101.2 21
N \ .y N N R ) —rabeprazole sodium
1.4%~9.0% 22 8], £5-&5 A VR S A0 30 E (O A 5 ! 80 1058 L5
gk 800 105.0 4.9
sy 4 100.9 3.7
34 %E‘X [E] qﬁ% [( ;ﬁ) —r:hef)razole sodium | 30 109.3 4.8
B2 LSRR S 2 IR “3.27 TR 5 Bk 3 A w00 “2'7 2'9
Rk R . -1 ’ ’
ﬂ%ﬁ&&ﬂ@%ﬁmﬁm@ﬁﬂgs%ﬁ - y o5 6 .
Eﬁ ( ?O ng - mL )\ 1= ( 800 ng- mL ) 3 /l\ EE L ‘ﬂ% E ( rabeprazole thioether ) 30 992 43
B ISR i, FF I B AR PG T X BE 5 A T (4L 200 250 04
W 50 ng - mL™"), DUAG TN A 2 A 0 B R B 1, 4 96.2 52
TS Fh A I 490 %) A X 41 B (] Ll&%o 51 E K F ( rabeprazole sulfone ) 30 92.9 6.9
A R DL A A X e A R EC A 18 4 1) i B [RT AR 3 800 90.6 73
I T 85.9%~113.6% Z i), RSD 41 T 1.5%~9.4% A nlfmk 4 100.2 35
ZIAN(F22), 55 A A W RE S AT 5 B (g kG (desmethyl rabeprazole ) 80 99.6 5.3
< 800 113.6 3.5
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FREPEH 2T bR I KR S B EE 4 h . 3K
RV — fREIERR L -80 CUKRRTICE 7 d ke M fuab
BT A5 v I AR S AR AR CE 24 h AR E k. 4

W (3R 3), ML AE i v 45 15 T 40 1) o A 58 Ay
T 85.7%~113.4% Z 8], ¥ % J& 5 F 1.3%~9.8% 2.
(6], 2 WA e 7 DL For e 4 il 3 R S 7E L A4S & T

®3 REMER(n=6)
Tab. 3 Stability of the method

ZACE 4 h HEREAR T EL 24 h 3 IRV — fATERR -80 “CHUE 7d
RULLY o/ (4 h, room temperature ) (24 h, post—preparative ) (3 cylces, freeze/thaw ) (7 days, -80 °C)
( analytes ) (ng- mL™")
RE/% RSD/% RE/% RSD/% RE/% RSD/% RE/% RSD/%
AR VLRIl 4 89.3 8.6 104.8 6.3 94.9 95 96.7 4.4
[(R) —rabeprazole sodium ]
80 105.3 1.5 96.0 52 104.5 4.7 101.5 32
800 99.9 1.7 100.4 4.7 103.3 1.3 101.8 4.6
i e DRk 4 1032 9.8 110.2 5.1 94.5 8.4 95.5 1.6
[(s) —rabeprazole sodium ]
80 98.3 6.9 96.3 4.3 106.9 3.8 104.0 4.7
800 101.2 1.8 102.4 2.3 109.6 3.9 98.3 1.5
b A ALY 4 94.3 7.7 107.3 9.3 97.9 8.2 86.0 6.3
( rabeprazole thioether )
80 103.8 6.9 101.5 43 105.6 43 95.58 5.9
800 100.7 9.5 107.5 9.0 99.2 8.6 101.4 4.0
& DL 4 38.8 8.4 97.0 34 85.7 6.3 100.0 4.5
( rabeprazole sulfone )
80 108.2 5.5 101.0 2.6 113.3 54 112.7 6.8
800 112.4 8.2 96.2 33 109.2 2.1 99.4 2.7
Z2HI R DL 4 105.2 8.0 101.3 43 99.05 7.61 86.9 8.2
( desmethyl rabeprazole )
80 94.7 2.6 89.8 4.49 98.7 5.4 105.6 34
800 97.4 5.7 101.3 8.3 102.4 3.0 100.3 2.8

3.5 Beagle NINDESTRWSI Ak

Beagle K45 T4 i 7 DL BL M %5 10 mg )5
JIT I A5 T DL L s A A i A B ARG 1 - 147 1
2k B — s [) il 2 UL TR 2, DR B 2 AR R T
2503 J1 22 S 80 W 3R 5. Beagle K I AR 45 T
A e 7R DURLWE B I v RS, ISR b AR A I B A e
GERULE DALES R D ERULE DALE S R T L DALE G U

S

Ty DUF7 M AR K 2 Y D17 M4 9 AUC . ) 20931
7 (1486.82 £956.68 ), (265.03 +182.16 ), (79.60 +
45.92), (220.10+119.90) wg-h-L", 1, 289K
(0.35+0.12), (1.34+1.07), (0.43+0.07), (043 +
0.20)h, T, 733H (133 +042)(1.50 £0.35).( 142 +

s 4 max

0.43).(1.42+0.50 )h,

AR R
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A e DRI R ( R—rabeprazole sodium ) B. 25 55 DI R ( desmethyl rabeprazole )  C. ifikE D1 Fi78k ( rabeprazole thioether ) D. 75 UL H7 MR

( rabeprazole sulfone )

B2 Beagle X OMRAHEE NI MIAIA A R SR E A MR ARG AR EZ(10mg- 27, n=8)

Fig. 2 Plasma concentration—time curves of ( R ) —rabeprazole sodium and the metabolites after an oral administration of ( R ) -rabeprazole

sodium to Beagle dogs ( 10 mg - dog™ )

#& 4 Beagle ROMRANEE NHMNIGAE FBARES NAMARERBEMHAZHESH(10mg- X, n=8)

Tab.4 Plasma pharmacokinetic parameters of rabeprazole sodium enantiomers and the metabolites

after oral administration of ( R ) —-rabeprazole sodium in Beagle dogs ( 10 mg - dog™ )

P AT DU JeTiE T DU
= [ (R ) -rabeprazole [ (S)-rabeprazole
( parameter ) . .
sodium | sodium |

J IR DL e
( desmethyl rabeprazole )

i DUREBR

( rabeprazole sulfone )

T ik ey DL s

( rabeprazole thioether )

AUC (g /( pg-h-L")  1477.90£961.9 — 258.17 + 184.96 7442 + 42.62 214.57 « 121.79
AUC (o /(pg-h-L™") 148682 +956.68 — 265.03 = 182.16 79.60 + 45.92 220.10 = 119.90
tyn/h 0.35+0.12 — 134107 0.430.07 043020
T,./h 1.33+0.42 — 1.50 +0.35 1.42 +0.43 1.42+0.50
CL,/(L-h™) 7.70+4.39 — 0.10+0.04 386.24 +292.12 1362+ 118.13
VL. 1312+ 16.42 — 158.41 + 12822 24238 + 189.22 111.58 + 170.64
Cond (pg L) 1632.63+1171.22 — 292.07 = 444.08 66.38 + 36.84 222.10 = 125.64
3 iFig P 3 X AR, Jo g e I 2 A v, B

ABIE SIS T[] I 7 DL 7 e o e R G
AR 40 ER DR B B TR DL 7 K 2 F 7 DL
W ) LC-MS/MS JE 1 73 M 7 ko 4R R, R T

AL i

K B g, R VR, AT G A= 25 Wil PR AT 25 X8l
PRI R AT TR DRI 251 8) 2
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A SCHGE T AR DLHLEEN A A Beagle K
FAR G A9 254 30 J1 241, W 58 BE 8% AGP 30713 F
PE@EAE, HBE - K A s AH , A6 BE BRI Y ik, Xt
T LR g R 5 3 AN B AT T 4y
B BT TE] A 15 min, 5 SCRRFRAE 1 F D17 e 4 il
2R BE I E 7 1 LU0 SR AN SR o A % 3
AR = Wy B AT 1 [l , HL48 % T o3 ARt fa] B
Sy faj L

TEARIFME ST 1, Beagle R F1 R F DL 7 i 91 17 355
10 mg, A7 JiE 75 VLR gl Y T, FH R 1.333 h,
AUC (o) N 148682 pg-h-L", 1, ¥ {5 }0.35h,
Coe N 163263 ng » mL™; SCHRARIE , AR TR E DLRE
MREN 7 R 20 mg, T, WZ5J5 3~4 h, AUC .., ¥I1H
9809 wg-h-L", C,. YIMEH 406 ng* mL™", 1., YIMH
N 102 WO A RGBSRk R, R L
WA TE RAR AR A T . A e 7R DL P s g A3 ™
Yy LAk ey DUk 3, L 25 HRE TR DLR A RN
T DR AR, 33 55 SCHRHRAE 19 7 DL s AR AR
sl gy

AMEGE TR, A7 R DR AN 7 %5 - Beagle K
PAYR FTARES 25 Je e R AR IV, R % B e 1) 22
TREAAR 0 46, 5 SCHR B 25 S — 30, AT Tié 7 DL e
B T R AR T 5%
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