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Study on Difference of Genotypes of Patients with Coronary Artery_Disease and'Different Responses to
Clopidogrel

ZENG Anning, XIONG Degao, SHI Jian, YU Jixi, CHEN/Rongxing, CAI Bingbing (Dept. of Cardiology, Qian-
nan Prefecture People’s Hospital, Guizhou Duyun 558000% China)

ABSTRACT OBJECTIVE: To &xploré the difference of genotypes in patients with coronary artery disease (CAD) and different
responses to clopidogrel. METHODS: Totally 159 CAD patients were selected from cardiology department of our hospital during
Mar. 2013-Nov. 2045. They were-given clopidogrel+aspirin for dual antiplatelet therapy for at least 1 year. Turbidimetry method was
used to, detect 'the | percentage of platelet aggregation induced by adenosine diphosphate (ADP) and arachidonic acid (AA) before
and after‘treatment. The polymorphism of cytochrome P, (CYP)2C19, CYP345, wild type leucine 33 allele (PLA1)/proline 33 al-
lele (PLA2) were detected by PCR-RFLP. RESULTS: There were 3 kinds of CYP2C19 genotypes (*2/%2, *2/*1, *1/*1), 3 kinds
of CYP345 genotypes (*3/%3, *3/*1, *1/*1) and 3 kinds of PLA1/PLA2 genotypes (A1/A2, A2/A2, A1/Al); the frequency of
each genotype was in line with Hardy-Weinberg balance (P>>0.05). Among 159 cases, there were 81 cases of clopidogrel “semi-re-
sponse”, accounting for 50.9% ; 78 cases of clopidogrel “response”, accounting for 49.1%. The frequencies of CYP2C19 gene dele-
tion (*2/*2 or *2/*1 genotype) and *2 allele in clopidogrel “semi-response” patients were significantly higher than clopidogrel “re-
sponse” patients, with statistical significance (P<<0.05). The frequencies of PLA1/PLA2 gene deletion (A2/A2 or A1/A2 genotype)
and A2 allele in clopidogrel “semi-response” patients were significantly higher than clopidogrel “response” patients, with statistical
significance (P<<0.05). The frequencies of CYP345 gene deletion (*3/*3 or *3/*1 genotype) and *3 allele in clopidogrel “semi-re-
sponse” patients were slightly higher than clopidogrel “response” patients, without statistical significance (P>0.05). After treat-
ment, the percentage of ADP or AA-induced platelet aggregation in different genotypes patients were significantly lowered, com-
pared to before treatment; but the percentage of platelet aggregation in CYP2C19 gene deletion and CYP345 gene deletion patients
were significantly higher than gene expression patients (*1/*1 genotype), with statistical significance (P<C0.05). There was no sta-
tistical significance in the percentage of platelet aggregation between PLA1/PLA2 gene deletion patients and gene expression patients
(P>0.05). CONCLUSIONS: The incidence of clopidogrel “semi-response” in CAD patients is high. CYP2C19 and PLA1/PLA2
gene polymorphism may be related to clopidogrel “semi-re-

R FAR BRI . RS I O M A . HLIE - 0854-8261152,
E-mail : zanndj@163.com

#AARVEE  BARBEIN . BT O M A Ao LG 0854-
8261152, E-mail:zangzqn@sina.com

sponse” , while CYP345 gene polymorphism has no relation-
ship with it. CYP2C19 and CYP3A45 gene deletion may weaken
inhibitory effects of clopidogrel on platelet aggregation of
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CAD patients.
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SR TR P /NRIA T A B AR 8 kg (Cor-
onary artery disease, CAD) [ # BIGYT 7 &, RERH]
Ui/ MIAYT , CAD #8320 M A R0 (Ao il
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A (G FRERMEE R ) 5 10 wmol/L if 1 — i iz
(Adengsine diphosphat, ADP) i 71 1 0.50 mmol/L {£ 4=
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PAFRUE : (DA 8 CAD & 5 (2) K31
o7 FH SR M A B -HBRT ] DL AMOSUBC BT I/ IR YT 5 (3) R & A
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PRI R R 5 (2) AR T LAEM R (3)™
ERMAEE . ABFTRILGIA 2013453 H —20154 11
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B, LABO2F42 15 em B34 1 000 r/min 5.0 5 min, 12

o LN I3 5 DL 0 248 10 em AL 3E 3 000

r/min &> 20 min, FEECF 1M/ M3 (Platelet-poor plas-
ma,PPP) . >R/ R R AL 5147 L) ADP L AA 75
S I IR SRR , 25 5 DU IVEUR A A R R .
1.5 EEZEN S5

FT A R Y i BUORR BK I 2 mL £ 2 %0 2R
(EDTA) U EERE b, 2R FHWR - VR AR B [ 2 RO 70 R R ) -
S-SR EE (25: 24 1, V/VIV) | HEBUDNA, % H 43608
FET R DNA YR EE . 35 DNA &/ Bt e )n, T —
80 CIR-AF o K F PCR ¥k Xt [ ib k¢ 5 i 17 4 38
CYP2C19 ., CYP3A5 Fl PLA1/PLA2 3R iy 47 348 W) WL %
1. PCR iR R ALFE IO MR R (RNA) Bif7RKAL.54 pL .
DNA 547 0.66 uL A5 45-0.25 pL. G¥P2C19 FE[H YY"
B4 94 CRAF RS min, 94 C7AE1E 30 s,56 CiR K
30 s, 72 SCHEML miny 2k 35 NMEFR, 72 CCHHAE 7 min;
CYP3ASIEN MY 18 2548y - 94 CTIAEYE 3 min, 94 °CAF
P40 s,51.5 CiB & 40 s, 72 CHEAH1 40 s, 2 35 DGR,
72 °CFEHE A 7 ming PLAL/PLA2 3& A i 4 14 4 1k Hy -
94 CHIAE 5 min, 94 CAE1: 305,58 CiBk 305,72 C
FEM 30 s, 235 ANEFR, 72 CHLEM 10 min, SRARS
T 5% s 1o - B il e B K 2 38143 B (PCR-RFLP ) 75
I 2 B PCRAN A2 45 FR S I SE R B
£R1 CYP2C19.CYP3ASF1 PLA1/PLA2 EE R 154
Tab 1 Amplification primer of CYP2C19, CYP3A5

and PLA1/PLA2

W IER [l

CYP2C19 5“CAGAGCTTGGCATATTGTATC-3"  5“AAATTGTTTCCAATCATTTAGCT-Y'
CYP345 5“ACCACCCAGCTTAACGAAT-3' 5-AGCACAGGGAGTTGACCTT-3'
PLAI/PLAY  5-GCTCCAATGTACGGGGTAAAC-3'  5-GGGGACTGACTTGAGTGACCT-3'

1.6 FIrERE

& 10 pmol/L ADP Ry 53 , [ /I R & | 7
KA ILL KOV FEAIE <109% M E kAR B “ PP 5 FRAR <
309 WISk SENHAR B AT P 5 R
|3 AN s 3 [T
1.7 ZitEHE

IV FH SPSS 17.0 #1fX} B S Eictis kA v 48 it b o 11
R X £ s o, 4110) b4k i Student” s ¢ 4656 5 114K
PR LLR IR dLIR] HL 3R e A5 56 A Fisher” s b Ko
B 5 R FH 6 50 43 BT S8 45 5k TR RS R R 5 4F & Har-
dy-Weinberg ‘-, P<<0.05 N2 5455511255 L.
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2 HHE
2.1 BHEMBHER

159 1] CAD S+, PB4 132 491(83.0% ), £ 27 f
(17.0% ) ; 34 (7.1 £ 95) & s M2 & 1 M
(133.5+13.1)g/L, /MK (243.2 £86.5)x10° L™,
I /NBR 4R R (9.2 + 1.4) L, 10 pmol/L ADP Al 0.50
mmol/L AA 755 % IfiL /M SR 4E 1 432 9l hy (46.6 +
12.7)% . (36.8 + 11.2)% . For, 2t WURESE 77 1)
(48.4% ) , AEE BB 65 1) (40.9% ) B L D B0
1751(10.7% ) s & FF i ML 143 61 (89.9% ) , A5 FWE I
37191(23.3% ) , & I MLBE 57 85 071 (53.5% ) ; 28 J¢ ek Jik
S AIRIT I 147 61(92.5% ) , 2T K55 B AR AIRIT 9 8
#1(5.0% ) , R T 1) 461 (2.6% ) s Z2AMBTT LG WG ST
(4 159 ] (1009% ) , &8 Joi -5 2 40 4l 500 36 75 (4 115 431
(72.3%).
22 BEERIZHH

K CYP2C19 JE R R 3 R, 43 R ok 272
(11.3%) .*2/*1(42.8% ) F1*1/%1(45.9% ) ; CYP3A5 LK
3 F, 4 5 R *3/%3 (47.2% ) | *3/*1 (41.5% ) Fll*1/*1
(11.3% ) ; PLA1/PLA2 FERFY 3%, 43 510 A1/A2(3.1% ) .
A2/A2(23.9% ) FIA1/AL(73.0% ), *KBess i w s,

# CYP2C19 ., CYP3A5 5 PLA1/PLA2 4% 3 [ R B 44 475
4 Hardy-Weinberg *V-f (P>0.05) , i L% 2.
2 159 CAD BEHNERE S
Tab 2 Distribution of genotype in 159 CAD patients

R LA ff%(%)
CYP2C19 ¥)/¥) 18(113)
/%] 68(42.8)
/%] 73(459)
CYP3CS ¥3/43 75(472)
/%] 66(41.5)
/%] 18(113)
PLAI/PLA Al/A2 5(3.1)
A2/A2 38(239)
Al/AL 116(73.0)

2.3 BEEVWSMREHREME
159 {9l fe 3 A 79 191 KB 3l S AR TR
7 49.7% ; 2 91 F 3 R AR B “HEPL”, H 1.2% , 81 91l iR
BN EMAS T PN, 15 50.9% 5 T8 i H Sk S A%
TR, 1 49.1% .
24 SWMBEERN 5 R E2E—RERILE
AN e Sl VA A VA B R
it \CAD BRIRNEYT & — M TR LA, 22 S Yt
B (P>0.05),EW#£3,

R3 SMERE XRS5 RN EE-RIHILE

Tab 3 Comparison of general data between clopidogrel “semi-response” and “respoifise” patients

RN HE 0% ) i), FRAE (%) CADZAL fil(%) T NirT ol (%) kiR bl (%)
o B i TUTOEME OBIRE MIERE AOIER AREROGE BERORE GO AR EREHERA TTE TS BRI
SRR 81 69(852) 12(148)  59.0£107  71(877) 22(272) 44(543)  44(543) 30(37.0) 7856) 74(914) 5(6.2) 204) 8101000 61(753)
SR 78 60(769) 18(23.0) 556190 72923) 15(192) 41(526)  33(423) 35(449) 10(12.8) 73(93.6) 3(38) 2026) 7801000 54(69.2)

25 SMEREFERNS RN EHMDMIBRET D
KL

TRYTHT, AMASEE 2 ™ s b BB 45 ADP
AA RO R BT 7R L, Z R TR R
X (R>0.05) fry7 e, AN TN B 4 ADP
AA I/ IR SR T 2R BRI A B T R, (H
Z S TG 23 L (P>0.05) ; AIMAS 55 “ R " B %
2 ADP \AA T A I/ NSRS SRS B0 IR Y7 T B 2 AL
H BT EAS g RO " 8, Z 5 a5
X (P<0.05), K4,
26 SEMBEFERN'S5RN"EBEERBMSEME
E SR L 4%

SR E 2 I N R CYP2C19 JE IR e 2k (*2/%2
B R2/% 1 LRI ) B %R (72.8 % ) i+ 2 25 o7 5 [R] () 4 =56
(43.29% ) 3% Wb 2 w5 T A ML A% 55 07 fR # (34.6 % il
21.2%) , 2Z A G 2FE L (P<0.05) ; ANMLAS B2
JN” H#E PLAV/PLA2 FERIE S (A2/A2 5 A1/A2 R
) BA5 % (38.3 % ) il A2 S50 JE R B A% (21.6 % ) 4 i
HE TR E RN B E (15.4% M T1%) , 253394
Gt it 2 3 L (P<<0.05) 5 1M S ML A% TR 2 I R
CYP3A5 KRB (#3/%3 afg*3/+ 1 FERIH ) F1*3 v FL (A
FAA 23 L g% e TSRS T S R (R 22 R gt
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FR(P>0.05) , PEILF S5,
F4 SMEEFEN5REEBEFLNMIBEETS
R (xts, %)
Tab 4 Comparison of the percentage of platelet aggre-
gation between clopidogrel “semi-response”
and “response” patients(X*s, %)
2 ADPE R/ MIRE A 2 AR MURE A %

FRZ)

T iR T i
SRR 81 4743132 342109 Y4116 37476
R 458%102 395198 3622108 126"

- FIRYTHT L, " P<<0.05; 5B [ " & Lhig,'P<<0.05
Note: vs. before treatment, *P<<0.05; vs. “semi-response” patients,
P<0.05

2.7 AEEREBBEI/MEBEETDRILER

TRYT I, 4 L DK 78 R 25 ADP A A 53 19 1L/ MR 38
LHSRE, ZFY ST FE L (P>0.05). HIT
J5 A SLIR LR 25 ADP  AA 5 S0 ML/ MR EE T 40 %
WIARIT T B Z PR B CYP2C19 SER B4 8 CYP3A45
FH [R5l 2R TR RR 3 9 I /A SR SR T 43R 3 I 2 v T
IR A (#1/%1 ), 2 A G2 L (P<0.05) , 3%
HH SN AR T8 X CYP2C19 Fil CYP3AS F K Bl g 78 8 3 1y
JINAR P T A FH B BRI . PLAL/PLA2 BERI R 7Y S5
HIL R IR (A1/AL FER ) f8 35 28 ADP  AA 5T 1Y
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Tab 5 Comparison of genotype and allele frequency between clopidogrel “semi-response” and “response” patients
[case(%)]
CYPIC1Y CYP3AS PLAL/PLA
JLREZS n B 4] FHE FERA SR JEHE ETnR 4
Rk ST VL %) il YA e Vel I V| g #| AV/ADEAI/AY  Al/AL A2 Al

N 81 50(72.8) 2(272) 70(43.2) 92(56.8) 74(914) 7(8.6) 118(72.8) 44(272) 31(383) 50(61.7) 35(21.6) 127(784)
R 78 27(34.6) 51(65.4) 33(212) 123(78.8) 67(85.9) 11(14.1) 102(65.4) 54(34.6) 12(154) 66(84.6) 11(7.1) 145(92.9)
Ve 23379 23379 17.654 17.654 1.180 1.180 2072 2072 10.549 10.549 13.605 13.605

P <0.001 <0.001 <0.001 <0.001 0.277 0.277 0.150 0.150 0.001 0.001 <0.001 <0.001

MR 73 AR E, 2 7 G (P>
0.05) , & W SNtk A% T Xt PLA1/PLA2 45 FE R AL £ 3 /s
MR TR 228 5 TR L3 6.
®6 AEERBEBEMNNMIBEESRLE (L
s, %)
Tab 6 Comparison of the percentage of platelet aggre-
gation among patients with different genotypes

(xxs,%)
ER ; % ADPiﬁ%H‘JJﬂl/J\’f&?ﬁ%ﬁ?}% ZAABFWIMEEG %
TR R TR R

CYPACIY

mmEA 86 461124 47109 3764117 3B5482%

#14] 41241 401+99° 3604103 254479’
CYP3AS

Elas 4 4685129 46£1037 3694114 317483

814 18 452:112 3587 358492 254947
PLAPLAY

ARHAA B 4181143 393484 358492 305470

AUAL 06 462+121 388492 32419 298492

T SIRTTHT AL, " P<<0.05; S5 R 4K, *P<0.05
Note: vs. before treatment, *P<<0.05; vs. gene eXpression type, 'P<<
0.05

3 itig

AHFFE FREEROT T P OBUBC LI /N A 7 B CAD
SEEGEMAS TP Y AR R DL BB S R R 22 5
BIAH S . 7E 159 I CAD SR &, A 1.2% W E & A
SRS FCHEPLT, 1 49.7% 1Y FR O AL RS TR AR
U7, HCHR[101F —E 225 . R AT RE R i F 1)
M A 1 43 R AN AN — S ST 422K A AN
F APPG4I 24 5% : Petterson AA Z500% I A& 47 5k [H]
20 5 P e 2 1 AL /DN S 0L A 4 $ (VASP-PRI) 325 1 15
(SRR B HEHT 2 R 29.0% |, T SR i VerifyNow it IfiL /)y
A 7 RG4S0 A5 1 S A T KPR R 31.6% . Neu-
bauer HZE"PLRKI CAD B % 504 (i X 42, 98 & #L,
30.8% I 3y UL AR 75 2SN ” o AL, SRR B 0T
AN] B BT INER A E FH A T 25 S 1

SRR NEAS T “HEHT P A 78 g 28 (B
Al REZ 3N 27 T R 2R A5 ok i 2 e R B, 25
Bl AR i (AN g IR A 24 A R 56 ) mT s i) S8 34 X6 4
MH A TR 19 S, T 3k B AR g W 25 37 i A AR <5 A1
KILH Z AR, FMAs R R4 T 48 %
W, R BR TR 1 (CES1 )Wt AMRTEI 85 % 1 25 A i5¢

TEZED; 2017455 28 4 11

R TS PE R ER A W, TR N CY P i 3 0K e 4y
15% (AN 7 2801 2 20 s o AR AR R s A G 9
% 5 0y % 3 £ 45 CYP2C9. CYP3A4/5, CYP2B6.,
CYP2C19 A& B 5 fiF 1 (PON1) . AHBFIT 45 R BoR,
CYP2C19%*2 S5 JE DR ZE G MUAK 2 S vy ™ J g i 43
AR R, 0 43.2% , T 72 S AS B RO R 3 Y
H21.2% ; AR ER PN A 242 mlx2/% 1 FEA
BRI A0 72.8% , o 3 5 T S MLAS 35 R N 7 B Y
34.6% , 7 A Gl 2 L (P<<0.05), 5 Petterson AA
EORIF 5T 25 S IEAR—F; BB b, *2/%2 mlx2/* 1 FE R AU
MR A % 0 Tk R R R s
HGIT#E L (P<0.05) , #E/8 CYP2C1948H 2 ]
RE-5 SMEAR B R A G . AR TR RN
H CYP3A45*3/%3 B * 3% 1 ZEPRI BRI % A91.4 % , i A%
TR RSP 0k 85.9% , i # L 25 57
T GidtEE X (P>0.05), % —4%5 % 5 Hokimoto S 25"
BTS2, B 25, 32755 CYP3A45 BEIN £ 285k i) g 5 &k
R T AN . GEAS B SN R PLAL/
PLA2 ™ A2/A2 B A2/A1 JE N HIJ %y 38.3% , i %
T A TN R 15.4% , 75 A8 Gt X
(P<<0.05),#£/R PLA1/PLA2 K [H £ 251t 0] Bk 55 S0k A%
TN . HAET, XTGP b/ M a 3L H 2485
5 AR B HEHT A SCHLE A B 80, 8 WL GP I
a Z IR 1 565 i a5 10 2 Fk iR 28 4%, B T1565C
(Leu33Pro) , 2 it Leu 4 3% K B &y PLAL, 4 ti% Pro Y B
H PLA2 . W58 SR 4E 8 A R 25 506 461 GP 1T b/
M a 2 i /Ml SR 4 i S i i, #7 JE & 19 GP T b/ Tl a (A
RAEAR S AT BB I/ VIR P SR AR (BT, R 2452 I
FE AT R

Zr LTk, EAs B R SO0 FE CAD B R A
RIS, CYP2C19 . PLA1/PLA2 3L A £ 245 P 1l fg 5 &t
Fa TR RN S, T CYP3AS FE N 225kl G 5 2
X, CYP2C19,CYP3A45 JER G v] fE S FEARSNLAS T
X} CAD S8 /M R HIVE R o (Bl TAB R
AR/, FHL T SR HFERIT KRR ZH R
T, LAPEA SO AS 77 HEBL 7 5 A OGS R 2 A8 M i A
Kotk
S 3CHk
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