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W E BT R EE REEEAREEIE(ACS) &4 CYP2CI9 AW % A5 Rk &4 DARR ke A Kk, 7
ERIR20184 1 A —20194F 1 A#T8vEH R 8 AR E RS i WAHIE 89 45 Rk ACS B 904, F 9 3] IE pk+ R b5 &
M A ARG T B G H S A 2 1 el & 2 e AR IR dp ) A (DPALD) , 30 20 s b A B a9 Bk . R IR B4k X,
BB (PCR)- % XARAT ik 4 2 CYP2C19%2 *3 JL B &), KR PCR- AL B ik il 3 CYP2C19* 1T A B & . R A S B %
Logistic @ )3 p#T4R T K B ek K H W £ L5 &5 DPAlwg A X . 2R .904) &5+, AbisF I (CR) 4 B4 A 104 ,3ECR &
HH 804, CYP2C19%2 G/G .G/A A/A R %% 5 5 58.28 441, CYP2C19*3 G/G .G/A & %% % %1 # 88 .2 41, CYP2C19*17 C/C
C/T R 5 5 # A 64,264 , &k B 79571 5 34 45 & Hardy-Weinberg 47 (P>0.05) ., 497 /&, CYP2C19%2 G/A . A/A 7 %% DAPI 3
3 G/GE B R K, B A/A R %2 DAPI 2 518 T G/A 2 %% (P<<0.05) ; CYP2C19*17 C/T & % 2 DAPI 4% C/C & % 2 %5+
% (P<<0.05) ; 7 CYP2C19%3 G/A 55 A/A 7 % % DAPI )L 4% 2 F £ 43t 5 & L (P>0.05), % A% Logistic M)A 5 4R B =,
CYP2C19 B % bk 5 #7153 4 & R 2k ACS %% DPAI 4% 348 % [ WA )b =2.314,95% E 45 X 14 (1.569,3.144) , P=0.009], i 5-# |
MR BUE S AE LR B &5 DPAL K % (P>0.05), %5#%:CYP2CI9 1A % A M 5353 4k E Rk ACS % & Z0A& T Ho e AR
P KRB A R B A TAL A #3509 DPAL, w * 17 97 4 A & % T 4L LA # 1K.69 DPAIL,
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Study on the Correlation between CYP2C19 Gene Polymorphisms and Antiplatelet Reactivity of
Clopidogrel in Xinjiang Uygur Patients with Acute Coronary Syndrome

LI Zhigang', HAN Caiping',ZHENG Lili’, SHI Yingxin', Guzailinuer - abudukeyoumu', LIU Shanshan'(1. Dept. of
Pharmacy, Kashi Second People’ s Hospital, Xinjiang Kashi 844000, China; 2. Dept. of Pharmacy, the
Affiliated TCM Hospital of Xinjiang Medical University, Urumgqi 830001, China)

ABSTRACT OBJECTIVE: To investigate the correlation between CYP2C19 gene polymorphisms and antiplatelet reactivity of
clopidogrel in Xinjiang Uygur patients with acute coronary syndrome (ACS). METHODS: Totally 90 Uygur patients with ACS
who were admitted to the cardiovascular department of Xinjiang Kashi Second People’s Hospital from Jan. 2018 to Jan. 2019 were
selected as the study subjects. They were given anti-platelet therapy of asprin+clopidogrel, and received the treatment continuously
for one year after discharge. The platelet aggregation inhibition (DPAI) rate of the patients were determined, and the response to
clopidogrel was evaluated. PCR-fluorescence probe method was used to detect genotype of CYP2C19*2 and *3, and PCR-direct
sequencing method was used to detect genotype of *17. Multivariate Logistic regression analysis was adopted to investigate the
correlation of gene and non-gene factors with DPAI of patients. RESULTS: Among 90 patients, there were 10 patients with
clopidogrel resistance (CR) and 80 patients with non-CR. There were 58, 28 and 4 patients with CYP2C19*2 G/G, G/A, A/A
genotype, respectively; there were 88 and 2 patients with CYP2C19*3 G/G, G/A genotype, respectively; there were 64 and 26
patients with CYP2C19*17 C/C, C/T genotype, respectively; the genotype frequency of each genotype was consistent with
Hardy-Weinberg equilibrium (P>>0.05). After treatment, DAPIs of patients with CYP2C19*2 G/A, A/A genotype were decreased
significantly, while those of the patients with A/A genotype were significantly lower than patients with G/A genotype patients (P<<
0.05). DAPIs of patients with CYP2C19*17 C/T genotype

A T L4 OB SR AER IR AR X A AR R B BT H (No. , o ,
were increased significantly, compared with C/C genotype

201620%f§j;%0m’mi0 B i1 M Z5 %, Eemailc 15211030080 patients (P<<0.05). There was no statistical significance in
@fudan.edu.cn DAPIs between CYP2C19*3 G/A and A/A genotype patients

HOBAEMEE  B ARSI, WL BFSE I 25 P02 . E-mail: (P>0.05). Multivariate Logistic regression analysis showed
85775264@qq.com that CYP2C19 gene polymorphism was independently related
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to DPAI in Xinjiang Uygur patients with ACS [OR=2.314, 95%CI (1.569, 3.144), P=0.009], while age, gender, smoking and
other non-gene factors were not related to DPAI (P>0.05). CONCLUSIONS: CYP2C19 gene polymorphism is associated with
antiplatelet reactivity of clopidogrel in Xinjiang Uygur patients with ACS. *2 wild type patients may have higher DPAI, while *17

wild type patients may have lower DPAIL.

KEYWORDS Clopidogrel; CYP2C19; Gene polymorphism; Platelet aggregation inhibition rate; Acute coronary syndrome;

Uygur nationality

1 56 ik 27 A 1iE (Acute coronary syndrome, ACS)
Sl PR DL A7 R O VAR . FEPE R
i ACS ##5 B BT AN B ik BB T A 1/3 5 73k
ACS [ IR R A PE R 54 E TR E, BN ™ 5
&3 NZRARFR AT Z —" . HET, Bl Al DEAREX & &
MK T RS T/ MRTR YT 28 Bz etk sh kA AR ACS
R TR A I i SR PR R AR g R T R AR
I TR ZE 5, T4 F 2 BLAUEAR B HIKHT (Clopi-
dogrel resistance, CR) , RIS F RO, @A 5 2 —Fh
RIAARZGH) , T 220 I v 1 200 B 66 3R Puso i (CYP) AR
A B A RE R AR 2R A UESE R, CYP [F] T
A CYP2C19 Zii i3 R 119 58 745 5 G A% Ty 7l 25 S 4%
YIFHSEN, EF AR R0 5E & R, 1%L R *2 *3 58748
22 [EAR CYP2C19 i 1 15 1 , 3 B SMEA% H AS BE WA 2L
WG T AR 25 90 (R 36 97 S5O 5 T 17 2 48 W) 25 16 m
CYP2C19 i3k , B4 AT 25997 i) k50

KEC LI TA RDUR ACS B3 AN T RL
55 CYP2C19 S Z 3Pk A E RIS , BRI SR
MEAS B I RO E R DU S T, CYP2C19%1/%2 RU ) 43
A R A O, R LR AT TR e R R R
CYP2C19*2 FEH Z MR 3 A GO0, & Bix 28 A B
CYP2C19%2 45 B 43 Aji B3 5 15 3 1 U N HE LA B R A
FEYA B S8 25 535 53 A0, 25RO 8 ) g s [X 48 5 K W
N CYP2C19 BE R 3 A TG LA T T 5%, RBLZZEN
BE CYP2C19 18 AR TR (%2/%2  *3/%3 *2/%3 ) fit) 43 A7 4 %
H417% B BALTDORANFER) 13.64% o (HBTsR4EE /R
% ACS Hd& CYP2C19 LK Z2 25 5 &A% 35 P il /i
J NP AR I M ANVEAE . Ik, AR U1 2
Wi YEE IR 5 ACS H 3 CYP2C19 JL N L 750 5 &t
B BL I/ ISR P AR S, DA A 24 14 I AR
e S
1 &ENSAHE
1.1 #E%H

BRI : FF 5 2014 45 22 ELO IR B2 (AHA) 5.0
FIE S 27 27 25 (ACC) B & R A1 1 ACS 2 IBibs ™, 3 2y
F5AE ST B4 = B0 UL FE 45 5 Ak 17 249 2 i i &tk
M B BRSNS , IR I3 AR > 18 4 R
RR s 4E IR % o HEBRARIE « HOSUBHT MM/ MR IR 7 A% B AIE
Kot O 5 MR AR S AR B 5 AR 4 25 4 5 i A ot
I LA AR TR s RIS 2R d A A & 5 (iR
WA LI A2 . AR HL 2018 4 1 H —20194F 1
H AT X2 — N R B B L8 PN RHISGA 1 ACS -5
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90 IS BIFFERT AR
1.2 BT HESTRAE

ENG Y E SR I (e B AR R e RN v <]
ZREW B FBZFEFNERER. ARG, A S
B AR BB BT I/ MR 25 03R 97 55 1 H IR
fa 700 et B] w ] DEAR 7 95 e (K #1 Bayer S.p. AV ] 1
HES . H20130078, # k% : 100 mg) 300 mg, qd+H7i i2 & &
MR B (IR S 28 2l e A BR A vl b S
25 I ¥ H20000542 , A% - 25 mg (L) C\HeCINO,S i1 )]
300 mg, qd; 55 2 H L 1 AR 2 R3304 Bl w] DT AR % %5 A 100
mg, qd-+HL IR Z AN 75 Fr 75 mg, qd, IF T H B S RSk
MR A 14

TIRITH 5 H B E RS 2900, 25 E Hh UL A A i
k1L 2 mL, & F 5 £ — U £ (EDTA) [FR L4
F—80 CHAF, FHFIRER AR . 5 [R1ESh IR bk
I3 mL, B T % 3.13% ) #k B A4 () % 1l 4 o, £
CFMS LEPU-8800 74 fit #4557 A [ 538 (A6 50) Y7 2%
PR 003 A B2 ) TGN ot/ 2R AR 1 i) 2% (DPAD , 146
WZRAER MG 2 h N 5888, H85 B K DPAT<20% 3 LK
CR[S]O
1.3 ERFEZEW

B 127 BT A7 A A MR A &t , SR FAZ R $ B
R & (G R E ) (RINER G B BHEA R A | ) $ HL
DNA , 2% I B A il 5 2 (PCR) - %€ JEHRET B A6 ) A
CYP2C19*2 (1s4244285) . CYP2C19*3 (1s4986893) 43 % ,
FIIH PCR- 20 732K CYP2C19*17 (rs12248560) 43
Al, PCR Y #F ABI 7500 %17¢ 5 PCR 1% (3% [ Applied
Biosystems 23 H] ) 52, 514 R OCEEFESE ( Hifg) S 5 A
B FEISET A P8 W4 1, Hoh FOR 405100 B Rl
519, P1 P2 43 A B Y 5 AF I DU FL R4S ) o (1) PCR-
PECREF L . PCR AR Z (340 pL) : DNA K47 5.0
ul, B FE5144% 0.8 uL, 10xEx Taq Buffer 4.0 pL,
dNTP Mixture 4.0 pL, #7 4= BIPCFCHERER 0.4 uL, A8 AU PL
BCHR%R 0.4 uL, Takara Ex Taq i 0.5 uL, K B ddH.O 24.1
uLo SO 25495 CHIZAEYE 3 min, 95 CAEM: 15 s, 36 H
IRLEET (CYP2C19%2 4160 °C, CYP2C19%3 62 °C )il k
45 s, A 40 MEFR . 4TS E < ARPEFE S AL AH IS I 38
TE PRI E B AIEFREL(CO TS R 40~ 45 S H b2
U3 AL, (2) BT L . PCR VA ZR (3£ 40
uL) : DNA =¥ 5.0 uL, b FiF51414% 1.2 uL, 10xEx
Taq Buffer 4.0 uL, dNTP Mixture 4.0 pL, Takara Ex Taq
fifi 0.5 uL, K& ddH,0 24.1 uL. B &4 : 95 C Hizs
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3 min, 95 CA5PE 155,55 CiE k45 s, 72 CIHEfH 30 s,
72 CTHAEA 3 min, 230 MEIR . A BISE DB =ik £
GO (i) 52 5 A5 B mIES 7 91 3 Sequence
Scanner 2.0 # A E 43 . Hirp, CYP2C19%2 %3 #1711
WY A= 4 %1/%1 (681G/G . 636G/G . —806C/C) , A5 44
4 B4y 5 R *1/%2 (681G/A L 636G/G . — 806C/C) |, *1/*3
(681G/G.636G/A, —806C/C) .*1/*17(681G/G.636G/G.
—806C/T) , 27 4li 5 7Y 43551 Jy *2/%2 (681 A/A . 636G/G
—806C/C) .*3/*3(681G/G .636A/A . —806C/C) .*17/*17
(681G/G.636G/G.—806T/T).,
#£1 PCR3|#FE7F

Tab 1 PCR primer sequence
HE(fLS) SR ] PR/ bp
CYP2C19%2(rs4244285) G/A F:5'-CCAGAGCTTGGCATATTGTATCT-3' 173
R:5'-ACTTTCTCCAAAATATCACTTTCCA-3
P1:5'-CATTGATTATTTCCCGGGAA-3'
P2.5"-CCACTATCATTGATTATTTCCCAGG-3'
F:5'-CGTTTCGATTATAAAGATCAGCAA-3' 116
R:5'-TTCTCAGGAAGCAAAAAACTTG-3'
P1:5'-CCCCTGGATCCAGGT-3'
P2.5"-CCCCCTGAATCCA-3'

F:5'-ACACTGAGCATTTCCCCTCTG-3' 534
R:5'-AAAATACAGCAGCCTAAACATGAA-3'

CTP2C19*3(154986893) G/A

CYP2C19*17(r512248560)  C/T

14 FitFERE

K IMP Pro 10.0 # {4 x4 886 264 7 48 110, K 3
KHEa=0.05, XFAIFTEXT G2 — M A 2% BEAERG 52 47>
R ER R T — B AR . R Shapiro-Wilk £ 5543
Mt 50 2 B AR A LS, A A RS A (1 LA
X+ s FRIR R LSD- A 56 5 A1 1E A5 43 A 9 LA A7 £5 (1Y
BRI ) R , X BUL G R ) K3 s TR0 R
PLEIE R R, R K5 . R Fisher” s K A K 56
B R 5 o AT 25 JRE R A 2SR 5 455 Hardy-Weinberg -
fiif. R ZH 2 Logistic [811H43F 3 R A9 3L R PR 2 %6
B DPALIISEI, P<0.05 HZESRASIT#E L.
2 R
2.1 —mAR

BTG AYEE IR ACS 5 90 4], JIT . & Thfie
YIEH . Hob B 696 (76.7% ) Atk 21 1911(23.3% ) ;
AFAEWL AR 52 (A 20 ), A7 AE DRI S (A 10 4315 £ s I e
B4 36 161, P PRI B AT 26 1. 90 il 2 b, CR 194
1091, 4I: CR A4 80 9], CR & A=K 4 11.1% ; CR AlHl: CR
BBE I — IR R R LA, 22 R RS (P>
0.05), FEML# 2,
2.2 CYP2CLOEFEBE LT

90 4] f % v, CYP2C19*2 B H: G/G I 45 58 i
(64.4% ), TEAEZAT G/A TIAT 28191 (31.1% ) , RAFAGAY
A A/A T 4491 (4.4% ) , 07 G LA 3R 5 51
80.0% . 20.0% ., CYP2C19*3 W} 4= G/G % 47 88 4
(97.8% ), RAEZETI G/IATIA 2101(2.2% ) , KAG N 5] 5
AR ali Ly AJA R, S G LA BTRS3 5h 98.9% |
1.1% . CYP2C19*17 %F4= C/C %47 64 1 (71.1% ), C/T
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F2 SMEREARRMMEE—RIEKE LR
Tab 2 Comparison of general data of patients with
different clopidogrel reactivity

TiH CR(=10) FCR(=80) Fifi & (n=%)
AR P (AR ), 5 55(10) 56(10) 56(10)
LR 73 62/18 69/21
Wkt (% 2(20.0) 18(22.5) 20(222)
i il (% 1(10.0) 9(11.2) 10(11.1)
R (% 44000 32(400) 36(40.0

( (30.0) (

)
TR, (% 23(288) 26(289)
A (WBC) [ (AR )], x 10° L 98(53) 9.1(49) 93(5.1)
AAIRBC) (x£s), x10°L™ 48425 44124 45124

)
)
)
)
)

i
AT (Hb) (R +5),g/L 13532700 1244£661  1286%68.7
MR (PLT) PR AR, x 10'L 3745(1975)  345.0(185.7)  358.6(189.2)
AR AB(ALT) (r£5), UL 3B3E190 3261179 339+185
RAERHEAB AST) PO (AR, UL 384017)  356(179)  36.8(185)
FUE 1 (ALB) PR R RTRLEE )], /L 356(185)  3270175)  341(179)

R R (BUN) (x£5)  mmol/L 471425 43124 44124

RUAT 26 5] (28.9% ) , Ak th 5 AR 4l & T/T AL, & i K&
C.T W% 54 85.6% 14.4% . CYP2C19%2 *3 *17
7w s TR A A 4 £ 5 Hardy-Weinberg - ffif (P>
0.05).
2.3 CYP2C19 EFEEFISAAEE & M 4RI HE K 14

TBITHT, CYP2C19%2 *3 % 17 AN [f) 5 [R50 A 5 AR 4% |
PRI IR s A IEE  WBC S — I R ek} g,
Z BTG X (P>0.05), HA A Hotk (BERE ) o
JRITIE , CYP2C19%2 G/A | A/A R ¥ DAPL I G/G 7Y
B R, B A/A TR DAPL B KT G/A B R
F(P<<0.05);CYP2C19%17 C/T # i DAPL 4% C/C AU i
Z BT E (P<<0.05) ;1 CYP2C19%3 G/A . A/A T B %
DAPI [, 2255 I8t 2 X (P>0.05) , FEILF 3,

R®3 CYP2CI9ANREEZ HE DPAIELE (x £ )
Tab 3 Comparison of DPAI among patients with dif-
ferent CYP2C19 genotypes(x t s)

HH R ik TI7)5 DPAIL, %
CYPAC19%) BER(G/G) 58 638231
RERAT(G/A) 28 4824243
RAMATI(A/A) 4 31741847
CYP2C19%3 BERI(G/G) 88 5711£242
RRAT(G/A) 2 3944313
CYP2C19%17 FpA(c/c) o4 5561244
RIRAR(C/T) 2% $324246°

U SRR AL, P<<0.05; 5B A T L AL, 'P<0.05

Note:vs. wild type, “P<<0.05;vs. heterozygous type,’P<<0.05
2.4 ZFEZE Logistic S TR

VL DPAL A R AR B, DR AR A ) MR R e

LS BEPRIG A1 CYP2C19 LR 2 50y A A Rtk 1 &
[ 3 Logistic 43 B o 45 S, B i 4k & /R % ACS &
CYP2C19 K:[H £ #5155 DPAL S 37 A S [ HUAE L (OR) =
2.314,95%CI(1.569, 3.141) , P=0.009], 1 HL A RN & 1y
5 # % DPAL & 3¢ (P>0.05) , PE WL F 4 (Fd , L
CYP2C19 J R 4557 o5 B A5 TR0 Ay 0o B P BE DR 28 A8 Xo)
HH DPAT IS .
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x4 FEBHF/RIE ACS £2E DPAI B % F = Logistic
SIER

Tab 4 Multivariate Logistic regression analysis re-

sults of DPAI in Xinjiang Uygur patients with

ACS

A& OR 959Cl P
B 1.754 0.712,2.124 0.162
fER) 1.214 0.841,1.854 0212
T 1.568 0.822,2.015 0433
A 1121 0.658,1611 0.287
AliLE 1.345 0.722,1833 0365
Hilx 1.688 0.897,2.033 0.097
CYP2CI9JRZ b 2314 1.569,3.144 0.009
3 Itig

Har, E A 5 & ks A% o 68 Bk 2k 5
(CYP2C19%2 . *3) ML REHE 5 JE K (CYP2C19*17) 4%
P A TR AR R R B 2 Nt E A R &
KT IR Z A/ MEARIE R HGE , (H 2T
i Ak R N RE U e BB 0T B B A R R
ACS B A R TE R R it D

AU R, CYP2C19 L RE R AE (37 SE I 2R A8 5 M4
AR T S 25 S A7 78 B i () SR BT, R 2= D
FETE 1A GEARRT 5, Hovp*2 %3 *17 2 H R 548
. CYP2C19*2 &t i WA SR R 28 A8 i 22—,
HL T4 5 4B T BB L 278 (681G—A ) Al S EU BiF T 22
0 215~227 MR LR , e & A TG A Ak 76 M 10 Bl
CYP2C19%3 J 55 4 4 B F Il IE 28745 (636G—A) , AT fiff
212 {7 0 S R RS T HE i A K L S 1, (A A AR
PERTSERL, B A B B AL TG PEFR A s CYP2C19*17 {3 T
5' il L IX 8 ) — 806C>T Ak , % i M 28 A8 W] fifi 15
CYP2C19 3[R 53t , TS g i) 2 35 0

AW AR BN, 4B R ACS B E P
CYP2C19%2 {37 jh, A S50 3 AR %8 20.0% , 5 AR P LD
W b B BB 4E B R N BE CYP2C19%2 o7 5 LR &2 A5 bk
A TG AR — 3. ZR 4B S5 F 5% o, DURR ACS
BE CYP2C19*2 6 15, 3 PP LN Y (G/G . G/A L A/A ) it
BAH 42.0% 41.7% 8.3% , S5AWFIE Y 64.4% |
31.1% 4.4% AN [A], P /s 4E B IR ACS B3 1 98 748 S g
T DR ACS i . AWFFE LR 1 CYP2C19*3 43 s i
2FPIER A, R G/G (G/A T, 43 545 88 .2 ], 5 #AKTT -
8¢ BH U BIF 9 235 AR — 8 A CYP2C19% 17 7 45,
(2 Bh R AL, B C/C.C/T Y, 43 )45 64 .26 1], C . T %5
v FE RT3 514 85.6 % 14.4% , 5 3% [ 5055 o
B2 TR N SE R R A A R AR A — 3, (B 5%
XU N B 20 A1 B B A R (DU ARE C T 25 JE R 55
L4318 99.6% 0.4%) .

H Al BT 98 4E T /R K ACS i CYP2C19%2 %3 *17
FERN 22505 S S 5 /NS N 22 8] S 75 A7 A
KR AR WARTE . W I, AHIFGR RN ACS £8 5 L R 4y
RUSLAE T, R FH A 55 Rl SURE I T F8 3% 1Y) DPAL, %)
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WO T FIRRE 23 5 R DPATRYAE G E . &5

IR IRITE , CYP2C19%2 G/A \A/A R E 35 DAPI ¥4

G/G I8 B E A, HA/A R DAPLIE KT G/A

BB PR 5 88 T AR AR & DPAL, 1 i CR

KAERIBER . CYP2C19*3 G/G 5 G/A 1l 5 3% 1) DPAI

TR 2 PR AL 98 ] RE 5 DPAT JE K .

CYP2C19*17 C/T U DAPL 3 5 F C/C Wi %, 42

TR B 58 A8 ] B g SR E DPAL, BE AR IL CR & 2B i

R BA B XU B AT RE . 22 [ 2K Logistic M 4

R W], 5 H AR R P A R (AR M) 5 ) A L

CYP2C19 ZE [N Z 35S R 2 /R ACS FE 8 S A%

TR ST R R R

g5 bR ARG T 90 11 i 4 R

ACS IR # B4 T CYP2C19 JEH 2351 5 H &k s &

P/ ISR AR S, S i 5 K I A8

RIFIR AL T 275 . (HABIREA R R E*3 /Y

RASGPED , HAT K CYP2C19*3 BN 515 B

S F 97 2000 SCIBEE L 2 %3 G AT %17 5728

HLL AR S5 A 5 AR 204000 I R DSR2

7.
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