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[ Abstract |

different genotypes and clopidogrel resistance (CR) in patients with coronary heart disease and hypertension. Methods

Objective To study the distribution of CYP2C19 gene polymorphism and the relationship between

One hundred and four patients with coronary heart disease were divided into two groups : hypertension group and non-hy-
pertension group. All patients were treated with clopidogrel 75mg and aspirin 100mg antiplatelet therapy. CYP2C19 geno-
type was detected by by gene chip method, and the platelet aggregation rate were detected on the next day and 5 days af-
ter take medicine. The distribution of different genotypes of CYP2C19 and the clopidogrel resistance were observed. Re-
sults There was no significant difference in the metabolic genotype of CYP2C19 between the two groups (P =0.135),
and there was no significant differences between the two groups in the incidence of CR. The incidence of CR was in-
creased in the slow and middle metabolizing group (P <0.05) ,and the incidence of CR was significantly increased. Lo-
gistic multivariate regression analysis showed that the CYP2C19 gene was an independent predictor of CR in patients
with coronary heart disease and hypertension. Conclusions The polymorphisms of CYP2C19 gene and the incidence of

CR in patients with coronary heart disease are not associated with hypertension, but CR and CYP2C19 gene polymor-

phisms are significantly correlated.
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HRAE 2015 45 rp L0 VAR 2440 05, R O a4
Wi E HATE A 2. 9 2, & E B4R 50 T 0 0L 5
FERERE O E O g mRE A . o E
BRI Ay e K I P R 40 403 BRESRTE B, 4k
IRBES 7 R B TE , L/ INVRORY B SR 4 L dA % Il
TR, S A B 1565 BT =) DT M 2 AN [] A 47 I 7N AR
BLHI, © 28 0E 52X ek 00 955 T3 B A2 367 5 T A 45 6 V)
VR o (LR 20 H AR 10 IR G s 75 4% 1 B
SEE IR ZE N TR RE ok SR PN AR A SR P IR A
R I A5 =, s SR AR T T 0L /N A 800 A7 7
TR 255 . FNAR T T80 B8 B AEAEBT I/ MR AL
o7 ek A 55 T T I /N 2500, B 42, R A I A K
i BEE G RBESE R R MR A, AT & B A%
BIRPL 5 CYP2C19 3 [N & &k . b,
60% ~70% I 6o F A3 I i I, A e 42
7 JR R L RS CYP2C19 3 R 22 245 4 4 6.
CYP2C19 FE K 2 5Pk 430 5 Jit & Pk v i s B Stk
F& FRACHUAR G , B it O 5 9 e IR AR A, LAt
ke UL AR S AN G I U A LU T BB AF 7R 22
S AW WSS O A I I E R
CYP2C19 HE[H 431 S A Mg B HRBTE O
1 xW&57H%

1.1 WFFERE% EHC2016 4F 12 H & 2017 4£5 H
AR B0 RHITA Y 104 2 56006 8 o A I I
# 56 ), 5 27 B, 4 29 B, F-H4ERE (65.0 £9.5)
B REIEF LR 48 ], 5 25 ], 4 23 ], -4

Coronary disease ; Hypertension ; Polymorphism, single nucleotide ; Thienopyridines

#%5(63.7 £10.3) % PHALXS R AEAFRY (PRSI R |
A BEPRIA FE0 ML/ NRERIE DI RE 24 W BEERIB YT
FESEGIFEX(P>0.05),

1.2 giAbRiE K2 O , R
FER TN E =50% , 434592 P e O s (RIS E 1
OZUR ) A LBTEE KSR B AL (RUA TR 2 O 80 ST
Bt 0 WUESE A ST Bih &0 IURESE) o & IfiLE
WK 2014 45 b [ & 1 B 16 T8 m AR fEAE , B
ZARR B (— 8wl b 2 J4) 3 Yl i i o Tk =
140 mm Hg F1( &%) 77K =90 mm Hg,

1.3 HEBRBRME Ak AP i T BRI IR S A
TR IR 4 (e B 2 A5 2L B DL
{ERT 177 pmol/L) i HAA i 1fil s ™ H .0 J) 3
Uy I8 M RGN AR LS A I FEE A B
P CHNFFUIR PR S RETTHESS ) o

L4 J5k AREERESE I MR T 7020 H R
RS B (BRYIME L2245 A7) 75 mg Bz Bl w] DL
K100 mg KA, [R5 11 B EAAS R 55 11 B4 g L BT 4
HABTT S 259 s ABER H FIRZS G 5 d 430 R 4R
kI 5 mL T Z@ERR IR (ADP) L HIHTEEE , I E
MR F [R]RFK H i R IBCGH K I 2 mL T
EDTA HEE o (R E LA |, RIS B foR
Kril] CYP2C19 BE[RI 227851 ; 2646 3 mL #Hfik IfiL T2 €5,
PEBEE XA AT B DURE R B MRS TR R
1.5 WESRR  TRANC S B E ARG B (4 1k
T AR AR ) A TCHE A e L S B IR 24 15 00 (R



o I PR Ze RS 2018 4E 4 H4521 %452 1 Chin J Clin Healthe, April 2018, Vol. 21, NO. 2 - 177 -

SRS /MR R ETIRERI 259 ) 5 A Bt I 32 2
FBH MR M [ =B H il (TG) B & fi
(TC) \H#ENRE A (HDL) | m % 5 & H (LDL)
] W E T RESE WL e 0o AR A I R I HE 4 DA
MAEFEm i 4L CYP2C19 3 R 23857 1Y 43 A
TIE LA S, 58 74 Y JE PR RR S JIE o B A3 5 0 B v L L 4
W% PR CYP2C19 3 R 78 258 2 A R AR i 5 G ik
THPL(CR) IR R
1.6 Seit=4ab3 SR SPSS19. 0 Seit#ik - Ab 34K
W B RER A X KR T R R R 2 2 s R
N SN A3 S =0 T3 E v 4 e A CIVE B
M, P<0.05 HEFAGI¥FE L,
2 #R
2.1 BERTTRIEE MEHMOEEA RO R,
TC.TG .HDL LDL A Kk 22 R G it B X
(P>0.05), £ JF & i H 41 WUEF K[ (62,96 +
18.67) pmol/L] 5 K & 7 /& i £ 41 [ (71. 21 =
21.30) umol/L] Z R B Gt ¥ m X (1 = - 1.615,
P =0.045) /R LEF AT BE 2 520 CYP2C19 FEH 43
A A Rdabn . W By 25 40 0 0 1%, A R AR R 2
A IME S ICs EAEH (P =0.837) , i B
sn‘ﬁ Torm RT3 20, UREX CYP2C19 e H 2345
PE 530 TC R
2.2 CYP2C19 HEHZ SN s
CYP2C19 Jt [l 2 25 P 6 I 43y e AR 34 58 B 7Y
CYP2C19 * 1/ % 1 (636GG,681GG) , H X1} 3L F 7
CYP2C19 # 1/ % 2 (636GG,681GA ) . CYP2C19 = 1/
#3(636GA,681GG) , 12 Lt H A CYP2C19 * 2/
%2 (636GG,681AA)  CYP2C19 * 3/ % 3 (636AA,
681GG) .CYP2C19 %2/ % 3(636GA ,681GA) , 56 i
SE 0 0 A I i R AR A A A 14 )
(25.0% ) , AR Y 32 f41] (57. 1% ) , 12 A5 7Y 10
B (17.9% ) 5 JC e I s 1) 50 6 48 48], DR
RU18 i (37.5% ) , & AR AL 18 4 (37.5% ) , 18
RIS 12 4] (25. 0% ) o & iR A& e o i
AEIFRY B AR L, SRS B AR CYP2C19 AN[R] 5
WS AT o, ZRERITFEEL(P =
0.135) .
2.3 W4LBEFMAR FIPIRER  SIFEmE
Tk o B 56 ], Forh & AR SRS TR RSB 35 1, o5
62.5% o A F I B 7 48 6], Hod 2 A= St
FEEEIRYL 24 B, 5 50% . 9 ZHAH b SRS B SR
REZRZRTGITFE X (P=0.236),

2.4 ZAAFACHIRISER CR A% CR &N
25w Ja M/ e R 4 R 2 H < 10% ., R
CYP2C19 JL A Z Ak 4r 4, 45 3 & B2 AR AL 24
(16 41,72.7% ) S AR B 41 (34 f4i],68. 0% ) 345
P EIZ (9 ],28. 1% ) CR 1) &A= 3488 &, H
B L E CR R AERBEW S, 2R A5
B (P<0.05),

2.5 GG IR IR CR logistic [ 504T
104 {5156 0096 BB 4T logistic [8] T 407 , 35775 15 1ML
FHAE CR a7 B 7 (P =0.201) (£ 1) )5
K H logistic 227G 8] A 43 M 4 84 14 591 W A0 AR
BEPRI (CYP2C19 L [RR A 56 A8 AL 48 i 5 2 A~
AR 5O A O i IR R E & A CR Z )Y 56
% CYP2C19 J[H AL CR 2 7 100 B+
(P=0.007), W32,

R O S AR IS 2 N R 74

Kl BIE WMER Wadyfi P OR(95% CI)
BOE  0.511 0399 1636 0.201 1.667(0.44 ~0.64)
WE 0000 0.289  0.000  1.000 1.000

R2 UG LT A A AR BRI 2 R

AL B FRfESt Waldy'ff P OR(%5% CI)
FE S5 0085 378 0.02  0.207(0.37~0.59)
R SLO0 0.9 126 0061 0.343(0.24~0.45)
b 0295 106  0.07 078 L3(0.11-0.29)
i S0.02 0863 0.06 0.9 0.949(0.09~0.26)
(r 0.006 0.0 014 075 1.006(63.59~72.8)
DL S0 033 074 038 0.717(2.26-2.69)
PLT 0.0 0.007 013 0.718  0.997(183.88~206.55)
CYP2C19 SRR L84 0.686 7200 0.007  6.32(1.75~2.00)
W 1197 L% 0360 0.548 0.302
3 atig

FNHE A — N EM L E R IA 2 ), TE it
WS , 2945 85% FANMAR & Z G CES1 /K B G
TR BRI A, A 15% 2853 P25 CYP4A50 1y i
HAE AN AL RS PR I, b s — Ak
SR K 135 CYPLA2 .CYP2B6 il CYP2C19, %5
— {035 CYP2B6, CYP2C9 , CYP2C19, CYP3A4 #II
CYP3AS'™™) 3oy AR 35 77 9y AT 0k 34k A T 3
M ADP 21, 4k i & AE B/ MR R EAE . 73
feid #EHr, CYP2C19 A B . CYP2C19
HHNFENHERAEZF AT FEMIEN, KN
CYP2C19 3£ [N £ 254k, CYP2C19 3 [H f) BT A= 70 2



- 178 - s R PR A A 7S

2018 4F 4 H4521 #2552 ]  Chin J Clin Healthe, April 2018, Vol. 21 ,NO. 2

CYP2C19 * 1/ + 1, Heomh py i 2 A 58 205 Pk K A2
Sy, OB JE F T R B R
CYP2C19 = 2" H45 it 14 1t 5 42 32 e AC HE 1, 1%
WA TGRS s AL R CYP2C19 + 3 /28 WL AR
S BREJACHTEPE . HAE, Jeong 25 BIFSY S BRAE
WP ATETF, CYP2C19 2 HI B R & CYP2C19 * 3
e MR L 58 AR A B AT oy AR A
(CYP2C19 # 1/ # 1) L E T (CYP2CI9 # 1/ %2
CYP2CI19 # 1/ % 3) JEARgIILFE I (CYP2C19 %2/ %2,
CYP2C19 %3/ %3 CYP2C19 %2/ 3) .

A G I 2k X6 e O A R L A BT 5, TEHE
R T AT AR B i It SR AR D g 2 ) A
SMERFZR R 5, SAS B HLBUA CYP2C19 Ay 2k
PR Z2 5P B S A A O, L4852 A Rl 5 I8 A
FIEH N CR B4 %, ZHE Logisite [l 4347
7R, CYP2C19 FE[H 2 8% & CR &A= i 37 351
R F, $ s H iy 58740 e D] 1 a8 0o g S 3 S A TR TR
ST RRSOR AT BE 2 R o o I Hs S8 3 R el O 3
IR TE R 3 ~4 45 o Rk i AR A L]
v A BB 1 5005 , 60 % S5 5 AT e I 0 B o v L
JE ()35t 15 AT REAETESE DN S M a4 S 22 BE R Gk st 1%
AR S AT 3R R 2 30% J A 1k 5
S 2 2R3 o cYPPLIB2 ™
CYP 4A11'"" CYP 2C19° &L |

ARHIE ST 38 2 XoF B I e 0 e O i R A
IR 56D R CYP2C19 SR e, 45 SR 4
IR BITE S A oA, 2R TEG I E X
(P>0.05) /% fm I A e O R S5 A B I
o ML P et R AR L, LA CROXUBS P AE Y,
XTI IMRIGTT J5 S8 B HE , Al o PR

Zi bR, e A 9 E LU B 3 CYP2C19
K 28534 ] CR R A2 5 5 O AN A I w8 il e
FH 22 S ICB 25 3 50, 30 B - e i e 8 3% ]
REJC T UE AT &1 X M B a2 B 25 4 R . CROAN
CYP2C19 [ A 2 250 A W S A A S i IR =
AL R CYP2C19 R 7Y i i ) % AF SRk A% B
BT R A AHE i B oA BRI/ MR 7 % -

S 30k

WA A6, i R, X0 0 A, S LG I A S R A
2015 MESE[ 1], p E G PR 35 ,2016,31(6) :521-528.
BRI, ZE4E, XIARE. Ba) W] DE AR A A% 3 B /M i
TRYT HIRFSEHE [T ). TR E 2455 ,2013,24(8) .750-753.
GURBEL PA,BLIDEN KP, HIATT BL, et al. Clopidogrel

(1]

(2]

(3]

(4]

(5]

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

for coronary stenting; response variability, drug resist-
ance, and the effect of pretreatment platelet reactivity

[J]. Circulation,2003,107(23) :2908-2913.

B, HALM, 4, 55 CYP2C19 BN Z 15
WL AR I A BT 5 R [ 1. o Tl R R A 2 A
2016,19(4) :436-440.

YU MA,WEN NI ,WENZHONG ZHU , et al. Association
of genetic polymorphisms of CYP 2C19 with hypertension
in a Chinese han population. blood pressure [ J |. Blood
Pressure ,2011,20(2) :166-170.

YANG Y,LEWIS JP,HULOT JS, et al. The pharmacoge-
netic control of antiplatelet response ; candidate genes and
CYP2C19[ J]. Expert Opin Drug Metab Toxicol ,2015,11

(10) :1599-1617.

W TOtE , hALI, Ay e, S B AR TR O A
HBE PR B8 TR Bl K S AR i R LT ]

= I R AR fd 4% 35,2009 ,12(3) :233-234.

PR E, SRR, 2541, 2. SIS 78 15 Bl ) D AR
TRIT AR ST Bt i B vk O JUBE BB 7 0 e 22 4k
Srpr L] v B PR PR 24 5, 2013 ,16 (6 ) :623-625.
2= ik, X BLiE, 224, & ABCB1 ,CES1 F1 CYP2C19
FEHN Z 2 A% TR SRR AR SRR T R [T ]
Zy=f ik ,2015,39(11) :817-822.

WANG XQ, SHEN CL, WANG BN, et al. Genetic poly-
morphisms of CYP2C19 2 and ABCB1 C3435T affect the
pharmacokinetic and pharmacodynamic responses to clo-
pidogrel in 401 patients with acute coronary syndrome

[J]. Gene,2015,558(2) :200-207.

JEONG YH, TANTRY US, KIM IS, et al. Effect of
CYP2C19 # 2 and #* 3 loss-of-function alleles on platelet
reactivity and adverse clinical events in East Asian acute
myocardial infarction survivors treated with clopidogrel and
aspirin[ J]. Circ Cardiovasc Interv,2011,4(6) :585-594.
BRI ok A R IML 8 R Jb At AR DA
Jikt: 2014 :220.

ARG, UKW CYPLIB2 JE [ 2 25 518 V0 )
U R T [ A KO I AR DGR ZE [T ] TLIR R 22 e (B
2FhR) ,2012,22(3) 1262-264.

FRUT, H R XEER. CYPLIB2 R £ 7254 5 5t A

e L P SRIBEME A P et e [0 ] op B BEACIR 4, 2016,
54(19) :165-168.

WAL, 7, i, 4. CypdALL B 2510, m
FE AR 5E [ ] b I BB PR 22 42 35, 2011, 12

(8) :662-665.

(ks B #7:2017-11-15)



