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Effects of Rabeprazole on the Pharmacokinetics of Clopidogrel and Its Active Metabolite in Healthy
Volunteers with Different CYP2C19 Genotypes

YE Genying', HE Ruirong', LIANG Shuzhen', ZHOU Guoxiang’, DING Shaobo' (1. Dept. of Pharmacy,
Dongguan People’s Hospital, Guangdong Dongguan 523000, China; 2. Cardiovascular Department, Dongguan
People’s Hospital, Guangdong Dongguan 523000, China)

ABSTRACT OBJECTIVE: To investigate the effects of rabeprazole on the pharmacokinetic characteristics of clopidogrel and its
active metabolite in healthy volunteers with different CYP2C19 genotypes. METHODS: Healthy volunteers were selected as
subjects, and then randomly divided into extensive metabolizer (EM) group, intermediate metabolizer (IM) group, and poor
metabolizer (PM) group with 8 subjects in each group, according to their CYP2C19 genotypes by random number table. In
single-dose, randomized, open, two-cycle-crossover design, each group was given Clopidogrel bisulfate tablets 300 mg or
Clopidogrel bisulfate tablets 300 mg+ Rabeprazole sodium enteric-coated tablets 20 mg. UPLC-MS/MS method was adopted to
detect the concentration of clopidogrel and its active metabolite derivative (MP-H4). The pharmacokinetic parameters were
calculated and compared by DAS 2.0 software. RESULTS: There was no statistical significance in clinical data as age, height,
body weight, liver enzymes and serum creatinine among 3 kinds of metabolism subjects (P>0.05). Compared with subjects
receiving clopidogrel alone, c..« and AUC,-, of clopidogrel of subjects combined with rabeprazole in EM group were increased by
36% and 27% , while those of MP-H4 were decreased by 34% and 28% (P<<0.01) ; cm. and AUG, -, of clopidogrel of subjects
combined with rabeprazole in IM group were increased by 19% and 18% , while those of MP-H4 were decreased by 19% and 16%
(P<<0.05 or P<<0.01) ; there was no statistical significance in cm. and AUC, -, of clopidogrel and MP-H4 in PM group after
receiving rabeprazole additionally as well as #.. of clopidogrel and MP-H4 in all metablism subjects, compared with clopidogrel
alone (P>0.05). CONCLUSIONS: Among CYP2C19 EM and IM subjects, combined use of rabeprazole can significantly increase
the exposure of clopidogrel and decrease the exposure of its active metabolite MP-H4, but has no significant impact on clopidogrel
and its active metabolite in CYP2C19 PM subjects.

KEYWORDS Clopidogrel; Active motabolite; Rabeprazole; CYP2C19; Genotype; Pharmacokinetics; Drug interaction
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AHIESE T F AL HE LC-20AB Y /5 508 A €4
T AL ( H A% Shimadzu 23 7))  APT 4000 %4 Jif 1% 4% ( &
AB SCIEX A ] ) L ABI 7500 S22 ik B A it X
JZ W (PCR) Y ( 3% [E Thermo Fisher Scientific 2 ] ) .
5424R R Ve Uk B oML (12 1] Eppendorf 23 1] ) 45
12 FEHRBSIKFA

fi R A ML AR 5 A [ 24 o 7 H20123116, it =
B190602A2, #i#% 75 mg( LA CisHCINO,S 1)1 [ 5k
2l e A3 B 2N ] 5 o DL e 94 i v A (2
H20080125, it 20190610, L% 20 mg) W4 H 5 3k i 17
il 25 A PR A A 5 A R A SN AR TR O R AL (S
100819-201906 , 4 i =99 % ) Fil 4= T F X BE 5 (L5
100142-201706, 4l & 100% ) $430 F wp [ £ 4 24 b K e
WE 8 BE s MP-H4 X} BE i (4iE 5 5-MINZ-188-22, 4fi JiF =
99% ) M H 1l & K Toronto Research Chemicals 23 7 ; 2-
TR -3 - B4R R 2K Z i (MPB, 41t 5 101522615, 41 [ =
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K 0] & (5 19112310) g [ 2RI A 2 Kk BESF RHE
JBE 3 A R 2 W) 5 I 9 i [H] 2 DNA $2 BUR 7 & (it 5

2GS 2021455 32 55 5 )



U8618) I H FARA AR (50 A FRA ] i ik
afi | H A a0 35 Ry o BT 4 5 52 56 2R A, K Ol
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2 WH5FHE
2.1 WMASHRRE

ABRAE: (1)18~40 % bk (2) IR R HE % 18~
24 kg/m’; (3) Jo4s RGAGYERT S, ToWAR B 5 (4) i s #E
85 N R85 B NN 7 N N N & I o = P = i
AEBEHE 5 (5) %58 Bt FAH G 25 A2t 6

HEBRARE : (1) 3T 34> H A Z ik il s i PR
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i PR S HEBR PR ERE RS 20194 10— 12 A T8
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07 6 T B A5 R I L R 7R . PCR i g AR & (S
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FEREE NS E1Y) ARET FIREAR | Taq B \UNG i ) 23 pL
FITDNA AR (422 1 7 5 K 2 DNA 2 BG50] £ i I 45 8
YEFRI) 2 uLo W 45148 : 37 C7F LA UNG i 2 10
min; 95 CHZEM: 5 min; 95 CAEYE 15 5,62 CLEM 60 s,
40 MFFR, ML CYP2C19%2 ] CYP2C19*3 [ N 1E
FAM I VIC 3 i I K6 () C{EL (BPAE AN FE S 26 6 5 5
IR B B BB BT 28 07 (R 0 IR 500 S 15 << 36 e Hl i 2
T LAY, FFR AN T AR 2 CYP2C19 FE R ARt
Rl . CYP2C19*1/%1 Ry B AR i B, CYP2C19%1/%2,
CYP2C19%1/*3 N b [&] % #f B , CYP2C19%2/*2
CYP2C19%2/%3 .CYP2C19%3/*3 Jy 18 AL e
2.3 HE BHREFEARKE

HR A 52 A3 B R TR AGr I 235 SR [T A 32 3 45 i 1R 7R
I AR 4 K6 56 24 457 A Hardy-Weinberg - (P>0.05)],
T FEHLE 2Rk CYP2C19 HoRig Ry | a4
A I 75 5 M e a2 1 45 8 491, 4 A SRy A s 7
A R AR AR A . A5 2l 2 AR R
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N 43 BIFE 24 JE PN AN [T 11 e R S S A
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B0 10 min, 0B I3, & F —80 CLRAAE, 45,
2.4 SMAEERERE =Y MR ERN

BLU2.37 T T I HAEAS T MRS, 200 pL
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SN AR WL TR
25 GitESH
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T 300 mg+H VLRI REN A I F 20 mg I, S AR T AL
FLIEPEACHT MP-H4 192525 -0 th 2R LR 1, 2585
O He 2, HE 1 2 nT L, GRS R RS TR AR R 7
R AN R (R AUC,—,, T )t i 2R AR oo 18R

R > rp Al A R > PRGBS, MP-H4 2 5% &t i i 21
HRUCR HRAC B > e ] A2 > P A Y, B 75 DL
TP g 8 0 R TR R0 2 SR A 7 S LA™ )
I 2459 B A RZ M S

F1 3THRBEIRNEN—MIGAIRLB (xts5,n=8)

Tab 1 Comparison of clinical data of 3 kinds of metabolism subjects(x +s,n=8)

A3 Lai G ,am i kg PR kgt REREE R, UL REGMEEN, UL LT, pmol/L
PR 23161376 172.60£5.81 63571522 21341147 1829£9.14 18.72£3.59 79.9316.65
C Wl 22911402 17197 +5.46 61.3216.54 20.73+1.69 17581833 17.60+3.28 82451577
Lt gkt 23.6313.98 172041622 62.9315.68 2126151 18.10+7.85 1931+3.04 81.4946.16
10 1 60 -
UL © LHEE LA
W AR T LR & GRS T+ DURIE
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£ £
) )
g 2
20
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15 20 25 0 1 2 3 1
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) P 20 © SUMH
157 © MR - U 0 e
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Fig 1 Mean concentration-time curves of clopidogrel and its active metabolite in different CYP2C19 genotype sub-

jects after combining with or without rabeprazole
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(n=8)

Tab 2 Pharmacokinetic parameters of clopidogrel and its active metabolite in different CYP2C19 genotype sub-

jects after combining with or without rabeprazole(n=8)

e Bk L M-
Coyng/mL AUCy-,ng*h/mL [ Couyng/mL AUCy-,ng+h/mL Lyl

ikl AHE 460228 15114614 1.00(0.50,1.50) 39331629 53362309 1.00(0.50,1.00)
AT+ ik 6.10£2.50 1920791 1.00(1.00,1.50) 26.1149.95 3796+ 1541 1.00(1.00,1.50)
U (90%C1) 136(1.22,1.52) 127(1.18,1.37) 0.66(0.60,0.73)* 0.72(0.67,0.78)**

R AHE 640220 2038850 1.00(1.00,1.00) 24931337 308351437 1.00(0.50,1.50)
MR TR+ e 7.60£2.88 2376197 1.00(1.00,1.50) 18.7747.06 27.04£1007 1.00(1.00,1.50)
UK (90%C) 1.19(1.10,1.29) 1L18(1.10,1.26)* 0.81(0.67,0.97)" 0.84(0.78,0.91)*"

itk AR 949+3.68 27571087 1.00(0.50,1.50) 14314660 21751008 1.00(1.00,1.50)
T+ ik 1055£4.04 29.29+12.02 1.00(0.50,1.50) 13134658 2030£9.98 1.00(1.00,1.50)
U (90%CT) 1.12(0.99,1.26) 1.06(097,1.16) 0.89(0.78,1.02) 0.93(0.84,1.02)

VE - SR 25 26 LA, P<<0.05, " P<<0.01
Note: vs. clopidogrel alone, *P<<0.05,**P<<0.01
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B GT2E R L (P<0.01) 5 124015 51 4 7 25 B¢ 5 1A
SAMHAR 5 11 o T AUC, - 43 I 5 G AS B 1S i T
12% 6% , MP-H4 (/) ¢ F11 AUCo— 23 BIFEAR 11% 7% ,
{22 B G H 24 L (P>0.05) o X HE R B DL
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AR AR Y, 33X AT RE R 1% 24 5 e A AR N
TR IR 22—

SRIMT, F AT 5& T35 DL R7 s X G A B 29300 K 24 8
SRR M AFAE — i, 40 Wu 25 ORI & PR, Bk
FH B DURE AN 5 ) R85 AR B L/ P A, FLX
SN A% 5 M MP-H4 1 24 3l 2 S 8O0 W 3 52 )
Funck-Brentano " F 57 & B, B¢ F B DL 7 i B2 SR X4
MHAR TR 25850 2F S 500 B 5 ), {H ] 22508/ MP-HA4 11
Az 5 1T Furuta 5500 & B, 56 2 DLREE 10 mg {8 0] i
VS SIS T AT IMRAVE R . 55 4h AR RS i A
FFE % IR, 106 FH B DR ] B n S nt A 2 1) R i IR
ik MP-H4 Ay 22 85 100, S UL, BR 25940 B AR F A1,
FE DR 22 A P2 5 ) SN B 7 R % 2 B S R R 1
BLHE . H, CYP2C19 LR n] AR PE*2  *3 [ 28 AR 15 Bl
A3 A PART A A A S AR A Y R L 7
CYP2C19 4% S5 v 3L [H rpr | %2 1 %3 28 A5 1 3% PR AR
CYP2C19 il , FLIX PR 43 BIAE 0 e 1) o0 A At
RO 29% ~35% 1 2% ~9% , L &5 T PR ARE,
AWFFEEE H, CYP2C19 3 [F 235 M v] 425 i S A%
(AR A BT, 12 AR P A2 i B H TR 75 mg
F1 150 mg A S MEAS 15 5, HAK P MP-H4 19 % 58 5t FU TR
AR A2 03 B 71 9% F11 64 % , B R 5 14 1L
SINBAI R R 43 B 10.5% F1 7.9% ™, AREFFE AR T
FEARLEA 285 5% - DA g U A | v Tl AR 0 4 b2 £ 78 20
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AR T R S AR B, AR P MP-H4 19 AUC, - 43
5k (53.36 +23.29) | (32.83 + 14.37) . (21.75 + 10.08)
ng-h/mL. IAN, CYP2C19 K&K £ 25 A X Gtk A% 75 Al
DL 55 g 25 4 (/) A ELAE ™ AR 52 e, 10 Furuta
LGS S B, e A I TR e R S, B SE R
B DL e 34 B R s T LA T BT /MR L (H
FE*2 F/aY 0+ 3 GEAR A AN I I o i o S —
T T 300 141 ACS S8 & BB 5T A BE , 7E48 A A 8 5
W, SR ET AT T AT TR EL, BTFE AR AT T RE T
b B AP IHAS T P I R AE Rl A i
RUFT b B A Y R AN B s Nuki S AR A T
26 {9 % FH ZE A E A7 R FR UL R ) Iz 29 {915k FH 2k 5 A
FZE R i B, 45 5 e LI T DA s 241 v g v ]
AR -+12 AR/ Mz A7 e A 3 v TP G A
(85.7% vs. 31.6% ,P=0.026) , X 4%~k DL fimen]
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