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FH2h, 4428 14d, %nl&m kR B E R (MPA) /s EALIES(PRI) | F A5 45 38 2 A B 2 0B [ R s F % ik
(CA)Z CLP & &AM AT £ 4 (AM)], 51 KA Pearson 48K 57k 5 MPAF PRI 51 5 CA . AM# X 42, &R . 579
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77 RPZ 28 K .49 MPA PRI A= B 5 BE 4545 7% 235 £ 9 B 4L (P>0.05), 5 CLP 2834k, RPZ+CLP 484= CLP+RPZ 28 X .49 MPA |
PRI Bt & (P<<0.05), § ZEBEAR 45 77 53 A Bk D> (P<<0.05) , AM sz 25 3 B B B 4K (P<<0.05) , /i 3 2L K K49 CA s 25 3k
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Study on the Effects of Rabeprazole on in vivo Anti-platelet Aggregation and Metabolism of Clopidogrel in
Rats

CAI Weiwei (Quality Control Department, General Hospital of Pingmeishenma Medical Group n
Pingdingshan 467000, China) O( € \

ABSTRACT OBJECTIVE: To study the effects of rabeprazole (RPZ) on in vivo anti-plae g ation and metabolism of
clopidogrel in rats. METHODS: Totally 40 SD rats were randomly divided into ps#/'RPZ group, CLP group,
of €LRvand RPZ were 6.75 and 0.9 mg/kg, with

1on (MPA), platelet reaction index (PRI), gastric

RPZ+CLP group and CLP+RPZ group, with 8 rats in each group. The
medication interval of 2 h, for consecutive 14 d. The maxim: %\

mucosal injury score and blood concentration [carbo itogrel (CA) and active metabolite of clopidogrel (AM) were

ic Wo

detected. The relationship of MPA aad P 3 \ﬁ AM were analyzed by Pearson relation analysis. RESULTS: Compared
with blank control group, MPA Z@ tswere decreased significantly in CLP group, RPZ+CLP group and CLP+RPZ group
(P<<0.05). Gastric

had no signi,

Ninjus was increased significantly (P<<0.05), while MPA, PRI and gastric mucosal injury score

‘Z group (P>0.05). Compared with CLP group, MPA and PRI were increased significantly in RPZ+
+RPZ group (P<<0.05) ; gastric mucosal injury score was decreased significantly (P<<0.05) and blood
concentration of AM was also decreased significantly (P<<0.05). Blood concentration of CA in 3 groups had no significant change
(P>0.05). MPA and PRI were both negatively related with AM (r=—0.689, —0.765, P<<0.05), while they had no significant
correlation with CA (r=— 0.117, 0.048, P>0.05). CONCLUSIONS: RPZ can inhibit the antiplatelet effect of CLP and
CLP-induced gastric mucosal injury, and medication order of two drugs doesn’t influence CLP metabolism.

KEYWORDS Clopidogrel; Rabeprazole; Anti-platelet aggregation; Metabolism; Drug-drug interaction; Rat
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P (CYP) A AR, 17 RPZ M) 32 3238 52 I i 72 At
PO DR, AN TR 4 i A2 AT RE X CLP A4 5 0 A L
AT . EE, I PR B A A 9% 8 AT X B SEfrme b5
CLP (AHEAE I, 2T RPZ IIWFIE I . SEF AT
FEH IR RPZ X K BUA N CLP 7L i/ M SR A4 FH AL
S, DA IR A B 25485

1 #F
1.1 {88

Eppendorf 5427 R & 2 5 #U2 R 25 O AL & R AL
H TR RS e 7 (1] Eppendorf /A ] ) s Model 700 Ifil/Mi
RSP (SE[E Chrono-Log 23 #] ) ; Sysmex XE-200 [fil
YL 3 AT A CH AR TG SE RS | ) s BP121S HLF 43 B K
V- (&[] Sartorius 23 F] ) ; API4000 H3HK B3 , £24% An-
alystl.3 EHli b FRER A (36 5 GE 24 v ) ; Agilent 1100 ¥ AH
o3tk 740 (3 [H Agilent 1] ) s RES2CS ek 28 &AL ( 11k
WEARAAANER ) .
1.2 @5l

T R S A% T R (BRI IR 4 T e BT ) il 25 B
3] AT 4A6T6, BIAK - B 75 mg]; B DL AN g i
A [EA (R ED 25 A R AL LS : 2015060141, BLA% «
710 mg); 3.8 % MG IR B4 ( it 52 & A W RHE A FR A
F)) 5 SEMEAS B AR IR (CA) AR i A S 5 AR B A
Tt Crp L2 2 A A R B, 41t 5 : 100819-200601
100819-200609 , 4L i : 44 99.8% ) ; CLP /% P4 57 H AT it
YT AW (AM) A= 9 X5 B8 5 (i1 52 K Toronto Research
Chemicals 23 ] , #t5 : 5-MNZ-188-22, 4l & : 99.9% ) ; WE

SVC5E (2215 Sigma-Aldrich 23 A, 54 M8 aauf '
€

Sl :99.4% ) s i A= iR 2-B -‘- ceto-
phenone (MPB, H A< Tokyo C@mn ustry 28 ® , 43
Brag) . .
1.3 &

40 AR{dRRE SD KRB THTE 9, & L IR i 250~
300 g, W4 7 At 5t 2 a4 S50 s B R A BR 2w\l A
VFA[IFESh : SCXK (51)2012-0001, S5 Aif ph AR E A )
MR, M T IEFIEA(22+1) CTF, HHiFE,
WIS S 2 TR B sh e B S A% .
2 FHik
2.1 44

Fie RRBEHLEL T2 1% K 40 2 SD R ERUBEAL 43 125 1
Xf B2 \RPZ 41 .CLP 41 .RPZ+CLP 41 .CLP+RPZ 41,
418 ., A R AE [ 22 1 1] BE 45 2, 44 B8 AU AE N 75 mg/60
kg CLP £1 10 mg/60 kg RPZ (1) 1E 7 45 24 77 e d4, K Bl
CLP 1 RPZ {24 2571453 5149 6.75 mg/kg F10.9 mg/kg.
RS2 WS SIS JOR i, SR FH I T A 2R /K i
T FE R BE N 3.2 mg/mL IV RUG i T45 28 . DA
Xof BEZH K BRURE R AR R K E £ s @RPZ 21 K FRU g K
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B 47 RPZ; QCLP 41 K FlE K H 45T CLP; @WRPZ+
CLP 2 K RUSEHEH 45T RPZ, 2 hJ5 FR45 T CLP; ®CLP+
RPZ 2H K FUSEHE B 457 CLP, 2 h |5 45 T RPZ, & 40 K
MIELLA 2514 do
22 HEARRE

T — WA A5 R o3 SR AR K R #R Ik ML, T
MR R ) L 25 SR A v 1 D0 2 1/l 2R 4 % (M-
mal platelet aggregation, MPA) ; & T 1% & — & MU 4, 1R
(EDTA) Fll EDTA-4% Ff i () B 845 v F 100 22 1fiL /i
15 135 24 (Platelet reaction index, PRI) . & )5 — K425
SEE 4 heREERREF KL, B T EDTA e o, 57
R A 20 9, % R &% B 30 min, 1 000x g &0 10
min, FUCNE , RN 259 B, 46 CA il AM.
2.3 MPA F1 PRI &

K /SR SEAIN E MPA L R FH 4 A 30 1. 40
A3 A 315 B 0 4 B A A, 5 A
PRI, PRI=[IL /MR eon/ L /INRITEL eprasocne ]
K, H K R 20, K= 2040 0355 covnn /21 20 3
B eprasnmm o
2.4 BRERGTES

T LI 45 RS, A R S B8 1 A 3, 341
Y, WL FhIEL 2 F A JCAn i

RS 0.5 40 A
i, 30l A s
ﬁ N s Hm .

iR ER

A5 R FHIRAH €33 - HR I T 1 (LC-MS/MS ) ¥ 43
SR I3 R CA R AM B9, FF 007 15 24 56 00E
251 CA O %M. %4 . Thermo Hypersil
BDS Cs(250 mmx4.6 mm, 5 pm) ; i shAH : B A A,
Tt B2 4 /K TR T8N B A 5 783 < 800 pL/min s AG: 0 9 4 - 210
nm; PEREEIRE .4 °C R 30 Cs pEFER .5 uL, @R
TSR, B IR LSS B TR B ST LR 05 000
Vs Tk B £ 400 C 5 AT AU B B IR AR GST A
GS2: A MiHE < (CAD) : A 14051128 20.55.45,
4 unit; R IE BT X2 SO A 5 5 5 B 14 5
F R R T g b (m/z) 308.1~198.1(CA) . 508.4~354.1
RS AS TR IR ) o OFRIE S AR I A 5 Ak 2
B 0.1 mL I3 AEARE IR TR AT, A 100 pL 4 St
TORBRBMES W (A5, 50 ng/mL) 1 200 pL FBEA W
12,4000 r/min ( 2502448 19 em) 5.0 10 min, B I
7 100 pL, il A 400 pL 47K JR5), 568 EIERE /NI,
(SIS

252 AM @@k 4. 3% 4 Thermo Hypersil
BDS Cs (250 mmx4.6 mm,5 um) ; WA : 25 4 A,
0.1% F R W M B AH 5 8K : 800 L /min; K K - 210
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nm; PEREZE IR 4 °C R 25 Cs R 20 pL, QJF
TS, [F2.5.17 35, F 8 43 B B = S A miz
504.1~m/z 354.1(AM) .264.1~125.1 (BESAVLE ) . Bkx
YR RE A S AR EE . B 0.3 mL I 2K FE i = IR IR
57, A 100 pL MESHVEE H B T (P94, 0.6 mg/mL) I
400 pL H RV IR 5 5 >R FH FH BEAIK & 1 mL 36 £ [ AH
FBUNME, JE A IMSEAEAS , FH 5 mmol/L B§fRE: vk,
G-I TR B Vs WL ., B AU R B

2.6 HFitFFH*

K HISPSS 19.0 BAF AT 15007, B ek it
TERHESYER TS A5 6 IESPE T T HE ORI L x £ 5
Fon RN R Iy 25 Hr ik Z A i, R
SNK-q £ 56 HE4 7 P 2H 1] EL 54 5 >R H Pearson AH & 14 40 Bt
1M 2454 B 55 MPA I PRI FAH DG . P<<0.05 /R 2257+ H
FEE N =94
3 ZR
3.1 FHERFWIE
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8] RSD<<3.54% (n=6) , #fE#fi & £ 85% ~115% , CA ]
JL R R 92.82% ~100.51% , N ik 1 355 5 45 8 M
80.15% , A5G HE WIRE L ARG I K
3.1.2 AM  AM K il JoT e vk B A £k Mk L Ol 0.03~
10.00 ng/mL (r=0.997 4) , 3 5 Jo TR, & 5 PR N
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6] RSD<<2.28% (n=6) , #Etfi EE1E 85%

AM L 3800 A 93. 51%~101 «X ij“

41 85.76 % , BIfF 54

RUMPA HPRIH’]59
{2 H 4%, RPZ ZH K LY MPA 1 PRI 22 57
T4 11T = L (P>0.05),CLP 4 .RPZ+CLP 44 1 CLP+
RPZ 2 & KUY MPA il PRI BH B [ 41%, 2 R A FiT24
X (P<0.05), 5 CLP4 %, RPZ+CLP 41 il CLP+RPZ
20K B MPA FI PRI W] S FH i, 2 R A G it 2 X
(P<<0.05), HMdl Rl =R G248 L (P>0.05), #
7B FH RPZ %R B MPA 1l PRITSAT B (2 5%, {6
J&RPZ Y55 CLP BT AT REAIG K B MPA I PRI, H 5 k2l
R TEH: o 454K B MPA Fl PRI ARG I 45 5 D055 1.,
3.3 RPZHCLPX AR BRIERGHIF M

52z 0t BEZH HU B, RPZ 2H K L) 1 28 A 45 240
ZRIG 2 FE X (P>0.05), 525 (A% R4 FIRPZ 4
Fo e, CLP 20K B 15 R A2 3 M E i 47 , ' R B0 4
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£1 HHAKXFMPAFPRIFENLER (xt5,n=8)
Tab 1 MPA and PRI of rats in each group(x +s,n=38)

5 MPA, % PRI, %

23 O AR AL 78.54+3.67 87.06 £ 4.42
RPZHA 77444331 85.15+4.38
CLP4 4726+3.14*" 42.57+3.96*"
RPZ+CLP# 58.47+3.07°"* 55.30+3.73°
CLP+RPZ 4 58.63+3.45%% 56.58 +4.34*%*

T 52 AR IR AL HO AR, * P<<0.05;5 5 RPZ 4 Hu 4%, *P<<0.05; 5
CLP#H L4, *P<<0.05

Note: vs. blank control group,
0.05; vs. CLP group,*P<<0.05

THF 7 L (P<0.05) , HLP 4110 E 2k ES 10 1E4 22 55 00
GiitEE L (P>0.05), $&78 RPZ X CLP 1 514 5 2
WA B A MCEE A, B S 2 6. Ak
SR P 80 T 493 Ao AN 235 SR DL T 1, S e b 47 Tl I
K2,

* P<<0.05; vs. RPZ group, "P<

X 954

ﬁﬁﬁﬂﬁiﬂ RPZ4l  CLP4L RPZ+C

R Elxﬂé’éﬁtt
CLP 4 4, *P<<(,

WL, 'P<<0.05; 5

nk\confro group
,*P<<0.05

* P<<0.05; vs. RPZ group, ‘P<

( \% EAXRNBRIERGIES ML R

Fig 1 Gastric mucosal injury score of rats in each
group
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H1 CLP Iz 245 0 /5 %+ CLP AR JL-F o2 i . 4541 K B
AM FlI CA Il 25 4 FE R 25 58 3% 2.
3.5 MPAFAIPRIZFS CA AM KX

2% Pearson FH & 1E 4> #F , MPA 5 AM, PRI 5 AM
2 E AR G (P=—0.689, —0.765, P<<0.05) ; Ifij
MPA PRI 5 CA ¥ K W B & A9 AH ¢ P (r=—0.117,
0.048,P>0.05), MPA .PRIZM5115 AM HAHEVE B4
RILE 3,
4 it

LN A Ry — o 7 B A N SIS (R SR g i I A
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PR A SebR s bk 4 L 08 3 L AN TR T R
IT I BT 22— CLP & MR e O 5 I PR 32 22
A B A e A BB it /R 24
CLP J& 35 U400 a1 10N i 5 2 149 W Wiy Mk i S 07 A=
W, 5B AN AT 3 BEL R Wl R JUL I A2 A, 000 i) £F 2
RS GP b/ M a sz AREE A, DT /v SR 4
HJE CLP HLAT 55 3 (1 b I A T8 s ot JRUBE™, TR 8 el Py
PN 7 E it Bk i e I s il K bolK (S /i AN R [ap il
B FHZYM, BEAE KT IT & PR, 2 Jo - 2 4 il 0] 2L
AU CLP P/ IR A VE R , o] RE A REmaBL ] 5 251X
WA M, CLP AR B @ TILiG R AT 259 , 75 B2 T
; YA e A EL A A S PR R P I, A RE K AN
e ANARVE T, G 3 B AR 38 I D CYP2C19, CYP3A4,
CYP2D6 %", i K 2 HUT F 3 A il 37 , A 45 58 5 Fir
A BF W K R AR A e 35 2E 2 CYP2C19, CYP1A2,
CYP3A4.CYP2D6 . CYP2B6"", K253~ 0F 5% LA K Ifs
PRAFFEIESE , B SERmE n] LB 55 CLP LI/ M 2
: RPZ J& 55 =AM, & B i & B0 A BT
E. CLP+RPZ4 H™-K-ATP Jifi s B fe bR SR 2] . 5 HA R 2481

Lt i
AZS FIXE IR

C.CLP4

B2 AR BRI E T T AEAM I R 7 9 2 , RPZ S 22 AR 2 AL 7 0
Fig 2 Pictures of gastric mucosal injury of rats in Rk , 5 CYP BRI E2 I8N, R I RP

each group A EAE I B D IRZG e e o (BB
é’zﬁ = ‘/Eﬁ']rﬁjo %%

F2 BEAKRBRAMICAMBRERMER (x£s,n= B KT T RPZACLPZ
8) /5%, RPZ . ~ PRIJ-oA ™7 A5 W S 520

Tab 2 Blood concentration of AM and CA of rats in = 1 5 % CLP W4Tl MR AE A — 2
each group(xts,n=3) 11 MR CRSEEZ5) D50 v S (E B0 N RS N

L . RPZ X} 8 I i ZE R AP VE I AR B 5 . W] e 2 FR
i \ T RPZ 2 1R i i A 02 Bt e A T
L 7954096 GY\ 50431 BEFR IS CYP2C 19 A — & A . (A& RPZ X

415 AM,ng/mL

RPZ+CLP 4L ;% Py 1320+ 295* CLP A= SR R B BR A  FR IR 52 | TS24 CLP
32597 13144278 TEPE AT, 3278 RPZ X CLP 25304 1 820 Al fE 5

CLP G AR A8 A
Zg | Frid , RPZ S AR 2k ik adk 20, X CYP2C19

sof ol TR /N (EZAT R X CLP 25 82 R 250 F A5 B i
e o IS . ABTFALE TG KT Sh s d , 5 ik — 2B ok
?0 UL TR LES: Fikshit.
- SIS 5% 3k
; . (1] A5 bl BRI, 5 28R AT AR TEr
25 50 75 100 125 25 50 75 100 125 5w ak E RN iR PR S FLE,
e e 2018,38(6) : 1529-1532.
3 MPA PRI 5 AM (4B 314 447 [2] WEIP,ZHANG YG,LING L,et al. Effects of the short-
Fig3 Correlation analysis of MPA and PRI with AM term application of pantoprazole combined with aspi-
rin and clopidogrel in the treatment of acute STEMI[J].
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Study on in vitro Drug Release of Glabridin Gel and Cream
WEI Jiabao, YANG Fan, XIE Jiating, WU Yanhong, CAI Yanqu, LI Yuanxin (Institute of TCM Research,
Guangdong Pharmaceutical University, Guangzhou 510006, China)
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