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Abstract: Objective To investigate the distribution of CYP2C19 genotypes and phenotypes in mononuclear cells of peripher-
al blood from patients with cardiovascular diseases of Xiamen area,in order to provide evidence for rational use of cardiovas-
cular disease. Methods The experimental groud was peripheral blood samples from 2 017 patients diagnosed as cardiovascu-
lar diseases in Xiamen from April 2016 to April 2018,CYP2C19 * 2,CYP2C19 * 3 and CYP2C19 * 17 genes were detected
by the fluorescence detector,and the distribution of CYP2C19 genotypes and phenotypes of this study was analyzed and com-
pared with some reported areas. Results The allele frequencies of CYP2C19 * 2, CYP2C19 * 3 and CYP2C19 * 17 were
57.21%,10.61% and 0.99% ,and UM, EM, IM, PM were 0.55%,35.35%,50.47% and 13. 63% . respectively. Different
gender,age, type of disease had no statistical significance in CYP2C19 genotypes and phenotypes differences ( P=>0.05).
There were no statistical significance between Xiamen area and Nanjing, Beijing, Wuhan., South Korea and Thailand ( P>
0. 05) , while compared with Dalian areas,Spanish,Russia,Iran and Turkey it had statistical significance ( P<(0. 05). Conclu-
sion The distribution of CYP2C19 genotypes and phenotypes among patients with cardiovascular diseases of Xiamen area
had regional specificity,and the frequency of PM was higher.
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.1 #roosh % BEEL 2016 4E 4 H ~2018 4E 4 A
JE 1T K A7 B o A B B 2 W A o0 LA 5 R Y
B 2017 ), Horp B 1 630 19 Lo 387 4], T
MR H AR 7 P4 . <65 B 4H 1 031 i, 1y
AEWE 55 %5 ==65 % 4H 986 Wi, - AERR 73 %,

1.2 KA 5% TL998A % ek MY (7§ 42 K
R A BRAA /D 5 0 i 3E AR & (bt e R
BRI H R 2 R B BRAFD .

1.3 7k REZKEZSE KN 2 ml T ED-

TA-K, brt 5 23 5, 3 B ) & i B 45 i 47 40 )8
IR R 721N 0 eI 11 | NS = S 7 A R g gL
it F CYP2C19 * 2 9154G > A (rsd4244285),
CYP2C19 * 3 7948G>A(rs4986893) ,CYP2C19 *
17 806C=>T (rs12248560) #4724 2 M ¢, H| 152 4%
£

.4 b o4 R SPSS 22. 0 #4740 240
Br . B 5 4 R I} Hardy-Weinberg ~F i 22 &
55 T BOR R DL Y0 R, 4% 3k R R S 3 AL A ]
AT L 2SR M DX A ) b A ] Pearson o
K B 43 7 22 F 0k, P<<0. 05 W E BB G %5 X,
2 H#£R

2.1 CYP2C19 A R & 5 &AL WHE 1
CYP2C19 * 2,CYP2C19 * 3 J CYP2C19 * 17 4
o7 B K 948 2243 Wil R 57. 21 % .10. 61 % F1 0. 99% ,
Hardy-Weinberg - fif 52 4 56 CYP2C19 * 2 f¢
TEAR 22 (3 =10. 19, P<C0. 05) , CYP2C19 * 3(y* =
0.17,P=0.68) 5 CYP2C19 * 17(y*=0.05, P=
0. 82) TE 1B A& T F e AN AL, BB P ok [ R — & /R
BEAR, A BEAARAC R .

%1 CYP2C19 EEHBE 5 %
HERZEN JEH A n ERiEAe0! Hardy-Weinberg -
CYP2C19 # 2 GG 863 42.79
GA 961 47. 65
AA 193 9.57 ¥ =10.19, P<0. 05
G 2687 66. 61
A 1347 33.39
CYP2C19 % 3 GG 1803 89. 39
GA 209 10. 36
AA 5 0.25 ¥ =0.17, P=0.68
G 3815 94.57
A 219 5.43
CYP2C19 # 17 cc 1997 99. 01
CT 20 0. 99
TT 0 0.00 ¥ =0.05, P=0.82
C 4014 99. 50
T 20 0. 50

2.2 CYP2C19 £ B & EN  WE?2,

x2 CYP2C19 KRB H 7

R Ve Y5k n HAH ()
AR (UMW) #1%17, %1717 11 0.55
R (EM) #1%1 713 35.35
BB M) %1% 2, 1% 3% 2517, #3%17, 1018 50.47
BRI (PM) K%, %2%3,%3%3 275 13.63

PR CUMD PRAR AL CEMD | o (R 35
I CIMD A1 18 A8 35 8 (CPVD K H R 4331k 0.55% .
35.35%,50. 47 % 1 13. 63 %,
2.3 MR CYP2CI9 A E AL LA Hwam W
23, 1 630 1958 P F0 387 15 x Mk U 1ML A5 0 B
CYP2C19 By 3L H T RN L R 43 A7 22 S LS h 22 8 X
(£ =0.002~1. 422, P>>0.05),
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*3 CYP2Cl) EE B ERBEAREESN PR
R B HG=1630) T H(=387) ; b
n B n B (%)

CYP2C19 # 2 GG 698 42.82 165 42.64 0.004 0.95
GA 78 47.73 183 47.29 0.025 0.88
AA 154 9.45 39 10. 08 0.143 0.71
CYP2C19 * 3 GG 1459 89.51 344 88. 89 0.127 0.72
GA 167 10. 25 42 10. 85 0.124 0.725
AA 4 0.25 1 0.26 0.002 0.96
CYP2C19 % 17 cC 1613 98.96 384 99. 22 0.228 0.63
CT 17 1.04 3 0.78 0.228 0.63

TT 0 0.00 0 0.00 -
® M UM 9 0.55 2 0.52 0.007 0.93
EM 577 35.40 136 35. 14 0. 009 0.92
M 829 50. 86 189 48. 84 0.511 0.46
PM 215 13.19 60 15.50 1.422 0.23

AT FROR TR

F 4, 1031 <65 % 1 986 il =65 % #y.0 I 5

2.4 ¥ CYP2C19 AR A 5 XA Hm W

P A CYP2C19 (¥ B PR B 1 3% Y 43 A 22 5 1Y
TGt L (y* =0.002~3. 749, P>>0. 05),

x4 CYP2C1) BEEBMRBEERABDEL TN T
S <65 % (n=103D) =65 % (n=986) XZ p
n HA %) n HAL D)
CYP2C19 % 2 GG 428 41.51 435 44,12 1.397 0.24
GA 499 48.40 462 46. 86 0.481 0. 49
AA 104 10. 09 89 9.03 0. 656 0.42
CYP2C19 # 3 GG 935 90. 69 868 88.03 3.749 0.05
GA 94 9.12 115 11. 66 3.517 0.06
AA 2 0.19 3 0.30 0. 248 0.62
CYP2C19 # 17 cC 1020 98.93 977 99. 09 0.122 0.73
CT 11 1.07 9 0.91 0.122 0.73
TT 0 0.00 0 0. 00 -

® H UM 11 1.07 9 0.91 0.122 0.73

EM 364 35. 31 349 35. 40 0. 002 1
M 511 49.56 499 50. 61 0.22 0. 64
PM 145 14, 06 129 13.08 0.413 0.52

£ RN TR .
2.5 RFElZRJEEA CYP2019 R E AL E A ey EITHIX 51 504 10 AN TR X R R R E8s k17

A W5, 963 FilC WIBESE B E R 1 054 i3k
WUREZE B o 1 7 6 95 JB % CYP2C19 19 3 R 780 A
KM MEFH G I FE X ( =0.009 ~
1.546,3 P>0.05), L UBEFEA 5IE .0 JLEEZE O
LA 2 B2 W 5 5 52 W Y AR B O RS
O HRE B AR TS R AR I R 2R B L SRR AR P O f TR AR
KSR B R A AR bR AT 2 AL, B R M R4
PERICI B 2= 5.
2.6 FREWEXE CYP2C19 & B A 5 & & ey ki
L3 6. 56 AR ORI AF Sk SCHR 2 i 18 45 L . %)

P, v X 22 S A/ BT T X S g o b s
RO X R RSG5 KREMIX
BAL CYP2C19 * 2 GG 3, EM 25 A Git+# &
SO WP ML X 22 SR/ SR E R E R E R
LB 5 E M L EZERE RS
PEBEF [ #f CYP2C19 * 3 AA, CYP2C19 * 17
TTRHHER LG 8L S5HP .+ H
HAAREF RN CYP2C19 * 3 AA HFH,EM 2% 7
TGt E B 2= A G HE X
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x®5 CYP2C1) ERBMRABAEARNRAERB/EE P WL &
— L WUEFEL (n=963) FLWUBEFEA (n=1 054) ; b
n L ACA) n L ACA)

CYP2C19 # 2 GG 401 41,64 462 43.83 0. 988 0.32

GA 467 48.49 494 46. 87 0.533 0.47

AA 95 9.87 98 9. 30 0.187 0.67

CYP2C19 # 3 GG 866 89. 93 937 88. 90 0. 561 0.45

GA 96 9.97 113 10.72 0. 307 0.58

AA 1 0.10 4 0.38 1. 546 0.21

CYP2C19 % 17 cC 954 99.07 1043 98. 96 0. 061 0.81

CT 9 0.93 11 1.04 0. 061 0.81

TT 0 0. 00 0 0. 00 -

® M UM 5 0.52 6 0.57 0.023 0.88

EM 337 34,99 376 35. 67 0.101 0.75

M 485 50. 36 533 50. 57 0. 009 0.93

PM 136 14.12 139 13.19 0.373 0. 54

B TR RN TR
*6 B E5xaiRE LM XAt B (%)
a5 n L #

#2GG  *2GA *2AA #3GG #3GA *3AA #17CC *17CT *17TT UM EM IM  PM
BT 2017 ALY 4TG5 05T 8939 1036 025 9901 0.9 0.00 0.55 3535 5047 1363
X 65 W9 4224 1280 964 720 016 9L 210 0.0 L6 3810 4526 15.04
Tt X e 1429 4930 4199 870 %031 959 000 99T 208 0.00 120 4150 4530 12.00
RIGX 36 4680 4210 1Ll 930 670 0.00 340 4240 140
KX 00 60.50° 350 400 8850 1L 000 9930 050 0.0 0.5 52007 40.00  7.50
FE 15l 5L9 4072 T3 ST 1246 000 9570 430 0.00 L300 4072 4L 1303
B0 U1 890 4502 590 808 1808 110 920 28 0.0 L1000 3570 49.20 1400
B 1 TR 528 LM 98T L0 000 ALY L9t 680 0757 6 5.8 LT
i 180 7611 ALGTT 222% 100.00° 0007 0.00  6230°  3220° 550" LA ALTO 2LGT 2.20°
PAPEFL1s 057700 2L00T 2007 99.207  0.807 000 63007 34007 3.00 SLO0T 52.00% 15007 2,00
+H RO U4 g40% 160 120 10000 0.00° 000 580 35607 6607 36.90° 4430 I1L60* 120

B RN TR+ Rk P<0. 05,
3 Atie CYP2C19 5 & Joet AR 3 ik A AR 7
( percutaneous transluminal coronary interven-
tion, PCD AR Ji5 5 B HT L /N Az 245 ) itk 4% 75 1Y
R PIAE 6., CYP2C19 * 2,CYP2C19 * 3 2 (i}
JE PR 28 A% T e 55 S5 N A% B BT i /N AT AR, T
CYP2C19 » 17 45 K [F 58 48 7] 1 5 H 7 20, AR 4
FERTIR] 43 4 FPARHER AL, & R AR E A YR
ST HEAMAR . EAEVFSE &, s & Kbt
(clopidogrel resistance, CPGR) J2& 4 /il 37 2% N 1.
e TR AE AR AN R0 I = B — A fa B s
ARSCEE R W R BT X B = CYP2C19 % 17
TT HK A, CYP2CL9 * 17 55 i H P 58 48 5
ANT 106 PR AR B B A A D i CYP2C19 * 2
SEA FE DR 8 A8 R 3 50 %6, H [R) A0 3 Y R
I 50 %0 . 18 AR Y B ] E ak 13,6306, X K
B RO B B0 S ) S A T AT RE T RO AED Y,
teAh, % A H#E CYP2C19 * 2 ANFF 4 Hardy-Wein-

berg Vi & . CYP2C19 * 3 5 CYP2C19 * 17 4%
4 Hardy-Weinberg -5 . 5 &8 53 #it 1 A 58 &
— 5, AT BB 5 N [ b XN R B 3 R L 9 A7 A7 AE — 2
Ze SR R PR R R ) AR B 4
CYP2C19 & [H 78 5 % 7 14 B 55000 % 43 A 25 5239 T
Geita SR R b X ] CYP2C19 3 K 7 5 5%
RUFAEARI 22 5 5 iE AT, =T HL X
5 A5t RO X R R A R
GiilsaE s 5K EH X AL CYP2C19 * 2 GG
FER AR B 22 S5 A g iR S, Hofh I R 5
RAER GBS BT 5 F .
T HHEEFERERERKER, &L WX 55
79 Hb X AR E, CYP2C19 % 2, CYP2C19 * 3 % {af
FER AR A5, CYP2C19 » 17 S5 5 R 58 48 5
A, A8 X 0 5 o fa] A R e L R
FRUF B e AR . PR e T HEDN L R[] b X R [
KB FAMH CYP2C19 W] 0 1Y (F# 15 7))
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