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i E BHM FWAMONFEREE CYP2CI9 ABCBI L H L8 5 i /MRS AHCH, Ak A 2016 4£1 H ~
2017 4E 6 H 3% Sk W 22 3 R B Ui iA Al 2t O UL BT 28 3 163 {51, I 8 2 15 o Bl =) DC ARSI ol S AR B IR, R T S
B CYP2C19 ABCBI SEH Z 8 A G, SR BT wl DT AR K0 A BT &) DT Ak 2 K50 1% 28 & CYP2C19 3k N rs4244285 Fl
rs4986893 1t B {22 A Pk 40 A, 58 A8 T Bk DR A5 R 4 0 2 v Bl W) DC AR BRRZH (P < 0.05) , S ML A% & R BT 19 BB % CYP2C19 3 K
rs4244285 il ABCBI 38 12235048 5t W] i 2 25 Pk 4 A, 28 78 0 3% [N 00 3R 3 0 3 R T S W AR B MO BB [(37.50% vs
13.64% , P=0.000) f1(18.75% vs9.60% , P=0.017) ], £ Bl & VEAKHEHI 5 CYP2C19 FF 14244285 il rs4986893 227457
X, G MEAE T HEHT S CYP2C19 FE[AH rs4244285 fl ABCB1 3£ [A 152235048 224545 5% .
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Correlation Analysis of CYP2C19, ABCB1 Gene Polymorphism and Platelet Resistance in Patients with Acute Myocardial Infarction. Guan
Hong. Department of Cardiology. The Affiliated Hospital of Inner Mongolia Medical University ,Inner Mongolia 010050 , China

Abstract Objective To investigate the correlation between CYP2C19, ABCB1 gene polymorphism and platelet resistance in pa-
tients with acute myocardial infarction. Methods From January 2016 to June 2017, 163 consecutive patients with acute myocardial in-
farction in our hospital were collected. The patients with resistance to aspirin or clopidogrel were detected so as to study their association
with CYP2C19, ABCBI gene polymorphism. Results CYP2C19 and rs4986893 were significantly distributed in patients with aspirin re-
sistance and aspirin half — resistance, and their frequencies of mutant genes were both significantly higher than that of rs4244285 sensitive
group (P <0.05). CYP2CI9 gene rs4244285 and ABCB1 gene rs2235048 in patients with clopidogrel resistance had obvious polymor-
phism distribution, and their frequencies of mutant gene were both significantly higher than that of clopidogrel sensitive patients
[(37.50% vs 13.64% , P=0.000) and (18.75% vs9.60% , P=0.017) ]. Conclusion Aspirin resistance is associated with muta-
tions in the CYP2C19 gene rs4244285 and rs4986893, and clopidogrel resistance is associated with the mutation in the CYP2C19 gene

rs4244285 and the ABCB1 genes rs2235048
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ARG WU AL B WL BOR R BN, R
AAGRIF T o LA AR SRR Bh Bk A B AR FE
S SBT3 T [ Il SR RS I A
S AR PN RA YT S R B A R
P/ MGE TR TR B Ik OB E AR S W IRTY B
TEBT 1k S 3P R O WU RE 45T (E
SR ML /NIRRT A B G, B R B ] DC A
LA TEIRIT IR, oIk A A0R B B A BT MR Y
ROR 1% 0T BE R T BOB R 3 bR ST A E AR S I K AE K
MR E BT O, A BRSO
LR ZE 8 2 i /INBAR BT RO AR SC I 3R, O i 88 B 3R T

YE# B2 010050 PRIV 5, N 523y B RL K 2 [H R 1 Be O N R

I FPEALKYE . B ari 2 w5 BT CYP2C19 JE A
ABCBI1 5 PR BT i) DGR | S bk A B IR BT (9 52 i), {5 %)
F CYP2C19 #:[H 154244285 154986893 4% 4 fik . AB-
CB1 H:[H rs2235048 2% MR 7E 2 1k O ILAE B i1 35
MIVE D W B o ARBESE B TR R 1T 2P0 LR B 28
% CYP2C19 HL[H 1s4244285 1s4986893 . ABCB1 #L A
rs2235048 Z A1 5 i /MR HCHT A Gk
ARSI

1 — %R B 2016 4F 1 H ~2017 4E 6 H % 4L
PR EEF EREBGA M 2O R E . (1) A
VAR : 2t ST 3 .0 LB B8 (A B B & 9 A
L 6h) s @A BB Y IeE AR 2h Ko AE |, IF AT e IR B ik
SCHEANBIT QB EFR 18 ~T75 B @R ES AR

- 149 -



J Med Res,Dec 2018 ,Vol. 47 No. 12

WF5E . (2) HEBR bR e - QOBE (i L BE & A% , A7 H i 4 o) 5
@i/ EL < 100 x 10°/Ls G JF T B JIE 55 0k 25 2
REAR 42 ;@6 > H WK T AL ;G4 Ji Py i i 13 & 14
EPRA M T RS O 58U i EEG ;@
KRBERL A B AW IT . A B 5T i A 3 1 U [
B F ARG R E A, AU o B A P 5 it
.

2. WEFE DT (1) AR A BB 3 2 5 & I B ) DT AR 4K
P, 45 B 3 R B w] DEARHRGL A (n = 8) , ] w] DL Ak
HHTH (n =73) BT ] VC MRS (n =82) , W% 3 21
A CYP2C19 F ABCBI JER Z 5025 5% o (2) M 4R
BB IR G T SR TR B B 20 RS R
P (n = 64) FIE MR T U (n =99) , WL 2H
¥ CYP2CI9 FIl ABCB1 3 [H £ A1k R,

3.2 Wb e (1) Bi) &) PEARARHT : 10 umol /L — %
2 Ji 75 5 1 Il /A SR B 38 = T70% H. 500 wmol /L 4E
e DS R 0 10/ A SR A R =209 15 A A
3R T Sy BT ] DE AR AR AT, (2) 10pmol /L —
2 JR T 5 1 0/ B B 38 = 70% U Sy S8 L A H R
e

4. Ky J7 i gk CYP2CL9 1Y bR 25 SNP
14244285 | rs4986893, ABCB1 [y #r 2 SNP K
12235048 , 75 5 25 I 2% A T il IR T ik ol 1l
BT EDTA =B, - 20C A7, LLFF DNA
0 i B0 AS I, AH OC 51 W) FF B : 1s4244285 (F: 5" -
ACGTTGGATGGCAATAATTTTCCCACTATC - 3', R:
5" = ACGTTGGATCACTTTCTCCAAAATATCAC -3') .
rs4986893 (F.:5" — ACGTTGGATGAACATCAGGATTG-
TAAGCAC -3',R:5" = ACGTTGGATGGACTGTAAGT-
GGTTTCTCAG -3") \1s2235048 (F:5" - TGAGAACAT-
TGCCTATGGAG - 3', R:5" - AAGGAGGGTCAGGT-
GATCAG -3") . DNA $2IC: Bl AR A, O R A AR
900l Cell Lysis Solution fil & 1. 5ml EP 4§ /1, jin A

300l 410, 35 FE 5, IR =9 F 10min, 13000r/min
B0 20s, WA H 0T 3E N FZ B 300 ] Nuclei Lysis So-
lution & EP % /1, JE &), - # B Protein Precipitation
Solution 100l i A EP 4%, # Z1 & 3 20s, 130001/ min
20 3min, I EP B FIE W E K EP 4, A
300 AR, IR 4] ,13000r/min & & 0> 1min, 3 |
i VR ) 4% 5% DT B, A 300l 70% £ B, 130001/
min B0, £ FR 70% LB, J8 40T AR KT,
100l DNA Rehydration Solution % Ui & , ¥ 42 W 1
DNA FEACE T - 20C R AE P R fF . PCR AR &
DNA2ul, E R~ 4 2l Taq Master Mix 25ul, Jill 2=
BTk Z Sopl, ¥ M K B4R & PCR OB 364X
(Bio — Rad, USA),94°C #i 28 4 5min J5,94°C 30s,
54°C 30s,72°C 30s, 347 30 NMER 5, P 1 PCR 2
I =) 0 302bp , B Sl PCR 973874y, 47 2% Bii5 4
BERE AUk (TRAL L BE B, 150V HUJE T HL UK 30min J5
il FHBE I AR R GE il 72 PCR Y34 7= W) i & ), X & 4%
PCR Wby B H 0 e ( B 2R TAR TREA R
Al ERBERRIT ) .

5. GeitaA0r ik R Al SPSS 22.0 Geit o F Ak AT ¢
TEOIAT AL BT AT B3 3 R I ST R A ¢ A
M IR, LA P <0.05 FoR2EFA G4 X,

o] R

LN IR AR AIE < IF 53 400 1), AR 4f A 328 A o 0
BRbn e, ey A 2 ST 46 B0 WUREAE 5 163 141
Hor SR 92 49, £k 71 9], i L 125 481, M PR
82 5, W JH 56 i, V- ¥ /s A i %Ly (195.38 +
42.83) x10°/L, Bl & VT ARAEHT 4L L Bl ) DT b K Ht
ZH 0 ] ] D AR AR 2H AR A A TR LR 25 S X T S
R (P >0.05) , A% FARPTLH S AS Bf
TR LR TR LB 22 R TR GE i B L (P > 0. 05,
1),

®1 HARMNKROAOBELRKE(n)

s T P L R e /B (10° /1)
L 92 71 125 82 56 195.38 +42.83
oy ] DG AR AR AT 2 5 3 4 3 3 191.56 +40.81
oy =] DG A2 HE A0 2 40 33 59 40 23 195.49 £43.67
e ] D A A 47 35 62 39 30 195.72 +42.48
SAME AR BB AL 37 27 48 35 24 192.48 £46.72
SN AR T HUR A 50 49 77 47 32 197.77 +41.28
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2. BRI VEARHE BT 5 CYP2C19 3t [H rsd244285 £ AR R A K DRI R 8 W 3 R T B ) DT AR BB (P <
AP R A S < B] ) DT RR G BT 2H RN BT ] TR 1K T 4l 0.05,%2),
B CYP2C19 L [H rsd4244285 L] B ZH M0, 58

®2 MAETKFEHRS CYP2C1Y EF rsd244285 LM M HE X

14 . 154244285 FE A A 154244285 FH IR (% )
GG GA AA G LR R A SRR

i ) DG AR AR 4T 4 8 3 3 2 56.25 43.75

] ] DG A 2 K 4 20 73 34 21 18 60.96 39.04

Wi ) DG b B R 4 82 72 9 1 93.29 6.71
X 35.603 49,675
P 0.000 0. 000

3. BT E] PE AR BT S CYP2C19 JE A rs4986893 £ AR A FHE R A R 1 G 2 T B ] DG AR R A (P <

A5 B AH S « BT ] DE AR R BT 4 A0 BT R DT AR 3T 4 0.05,%3%
B CYP2C19 FE A 14986893 FH g A M43 A7 , 2=

£3 WMAEHKKHTE CYP2C19 E [ rs4986893 % 751 A 4E € 14

401 . rs4986893 3 K #I 14986893 L [H 451 % (% )
GG GA AA G L % A R
B ) DG AR IS4 4 8 4 3 1 68.75 31.25
By =) DT AR K Bt 41 73 57 12 4 86.30 13.70
WA ) D o A 4 82 72 9 1 93.29 6.71
X 7.673 10. 837
P 0.006 0.004

4. BRI VCMAR ST S ABCBIL JE[H 152235048 £ 735 AT ] DT b SR 2 B A R [N G RIS AR B[R] A R
P A AR A < BT ] DT AR G4 4 | BT ] DT AR KT 4 A HERFRBIGEIFE (P =0.170,5%4),

%4 MEEHAKTE ABCB1 HEH rs2235048 & AR HE XM

*5 . rs2235048 K % 152235048 LR B (% )
GG GA AA G FH R A R A 2
e ] DC AR AT 4 8 5 2 1 75.00 25.00
L1197 N 1 7 73 55 14 4 84.93 15.07
o ) DTG b R 4 82 69 9 4 89.63 10.37
X 2.460 3.541
P 0.117 0.170

5. AR EHEPL S CYP2C19 JE A rs4244285 £ 45 rs4244285 ZAME R ] R 2 AAME A AR R A JE R i
PR AR G A As H BB AL R 5 CYP2C19 B R FEH R (37.50% vs 13.64% , P =0.000,%5)

£5 SEMBEERAS CYP2C19 K E rsd244285 £ A MR L1

a5 . rs4244285 Ht K #I 154244285 JERHIR (% )
GG GA AA G FE [R5 A H R
ML S TP 64 31 18 15 62.50 37.50
UL A% B UK A 99 78 15 6 86.36 13.64
X 17.697 24.994
P 0. 000 0. 000
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6. A MLA% TP 5 CYP2C19 JE [ 14986893 %
A AR S« S RH ARG R IR L A S A R R A R

BERADRIBER A FREK, ZRLEHITHE X
(14.84% vs 8.59% , P=0.078,% 6) .

#£6 SMHEMME CYP2C19 H[F rs4986893 & 5 AIHE K4

rs4986893 %L [A I

54986893 L [H 45 K ( % )

21 59 n . -
GG GA AA G JE R4 A F R %
SN A% R Al 64 49 11 85.16 14.84
S A% B U AL 99 84 13 91.41 8.59
X 2.651 3.099
P 0.266 0.078

7. AN BT S ABCBI JE A 152235048 £
P B A OGP - U A% B IR B 4L AR 5 ABCBL JE A

rs2235048 S [H 58 AR RUBL PR A JR 3 = T A A%
PR (18.75% vs 9.60% , P=0.017,32 7).

x7 SMERMS ABCBL EF rs2235048 £ 5 HE X4

rs2235048 K K] 7Y

152235048 KR (% )

A " GG GA AA G I % A I DR B
SUME AR B BT AL 64 45 14 5 81.25 18.75
AN A T ABURR A 99 84 11 4 90. 40 9.60
X 4.976 5.689
P 0.083 0.017
it it N2 SNP {if B, Horfr 154244285 Il rs4986893 P 4~ 5

I /N B % A5 A TR R S0 Ik G R Ak %
i o S SR 3 K S RE B AL S T S B0 L it R
W, R PO WUBESE ™ . S48 8 A AR YT H AT
2 e R Bl oS AR S B0 0 B BE BB I BB IR YT
7 ¥, 2 R R A T A LLOSUIBE T 0 /N AR 1A
I HX R B E M S, B2 B E  EIT RN
WAL I /IR ST 4TS AT & A S 20 PN Il e 46 ™ H R R
0, H: DR R X % R A AR T B I /R 25 0 Y
158 71 VLI £ Sl 10 N 7 PN £ s Rl & I 10 - 3 (0D
LA/ TG T 114 245 1) J2 BT ) DS MR IR & SN A% e, TR
G L /N AR BT S AT 43 7 BT ) G AP 306 0 42 b A% R 4K
ol AR MTT /MR IR LS CYP2C19
ABCBI JE [H 22 25 1 9 AR 56, % BB ] DS ARG 4L 5
CYP2C19 #:[H rs4244285 Fll rs4986893 &8 4 %, 4
MAS BT HLPT S CYP2C19 A rs4244285 Fil ABCBI1 3%
DA 152235048 J75 45 3¢, A I e R b X T S 4k 3 ik
BB ARG WO VU SE B R CYP2C19 2 K
rs4244285 il rs4986893 . ABCBI1 3 [H rs2235048 £ &
PE |, LU0 RN BA /AR FE BT AR A, BRI R A
S0 1ML 4 I BT Y R AR R

CYP2C19 J& ML 1A 45 o 7 52 14 25 4y AR 390 i, 1) et
s CYP450 [if (1) 55 22241 W7 47, = =ik FAFAE, B

- 152 -

VSRR B il I I N NI NG L
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TRUASF 55 48 i S N K 2 4 A B T #  , 3R R A
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rs4244285 5878 5 [l /N AR ST AT OC, T BH 5 52 ) Sk
W I PR . Li 28 BF S E 82 T % — WA
Tang % BF 93 W) 5 7% CYP2C19 J: A rs4244285 Al
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B T N R0 1 R Y AT SE S AR Zhang
VA 3R N B R B BF ST 0 B OR CYP2C19 A
1s4244285 il rs4986893 £ A 5 il /MR HLHLA X, %
5T R B 45 H ABCB1 &[] 152235048 Z &S
SR TP o (A 5T 8 S A% TR HE T
H % ABCB1 3£ 152235048 o [H 2848 B A Sl %
25w T SRS UK R (18.75% vs 9.60%
P=0.017), & BAHEG 5 2% 0 58 45 A0 5 o8 )5 1)
Ji PR T il BRI PR 191 11 e B R 25 O, LR [R) A BE 1Y)
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