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Association of CYP2C19 gene polymorphism with coronary heart disease and its

types in Shanxi Han population
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[ ABSTRACT] Aim  To investigate the association of CYP2CI19 gene polymorphism with coronary heart disease
(CHD) and its types in Shanxi Han population. Methods 693 unrelated Han patients from Shanxi province were ran-
domly collected from January 2017 to June 2018.  According to the results of coronary angiography, clinical manifesta-
tions, electrocardiogram and myocardial injury markers, 478 cases were classified as CHD group (including 50 cases of sta-
ble angina pectoris, 157 cases of unstable angina pectoris, 271 cases of acute myocardial infarction) , and 215 cases with-
out coronary artery disease were classified as control group. Then, CYP2C19 genotypes were detected and the difference
of genotype and allele distribution were observed and compared between the two groups. Results The frequency of
CYP2C19 "1/ 72 genotype distribution in CHD group was higher than that in control group (P=0.002). The frequency
of CYP2C19 "2 allele distribution was higher in CHD group than that in control group (P=0.011). There was no signifi-
cant difference in the frequency of genotype and allele distribution between the control group and three different types of
CHD (P>0.05). Moreover, the Logistic regression analysis showed that the CYP2C19 "1/ "2 genotype was associated
with the increased risk of CHD (OR=1.838, 95% CI 1.252 ~2.698) , when factors such as sex, age, diabetes, smoking
history, hypertension were excluded. Conclusion CYP2C19 gene polymorphism is a risk factor for CHD in Shanxi

Han population, but it is not associated with different types of CHD.
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Logisttic [ V7 2 #F & 0 9% B9 % % B %, A Hardy-
Weinberg F# i I FE A B AR EE, REHLR
A a=0.05( ZAEFHRILKE o« FRIE),
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2.1 BvRASRAREMERIAELE

SeE O 1 5 M H 8] i X RE 2L ( P<0. 05) 5 il
S ZEL 1 v L R AR BB OB PR B 9 i X IR A 22
SH G FE L (P<0.05) IR S AR TC TG |
LDL S548 fa P 0] 25 R TC G122 2 L (P>0.05; 3%
1)

xR 1. WAERBABILE

Table 1. Comparison of basic data between the two groups

SR pome i
FI (%) 60.66+12.75 59.36+11.41 1.284 0.199
FEE(FI(%)]  346(72.4)  105(48.8) 36.183 <0.001
EIE[FI(%)] 277(57.9)  95(44.2) 11.299 0.001
B[ (% )] 132(27.6)  28(13.0) 17.782 <0.001
WIS [ (% )] 238(49.8)  67(31.2) 20.883 <0.001
PSR (%)] 101(21.1)  42(19.6) 0.204 0.686
TG (mmol/L) 1.86+1.51 1.68+1.04 1.578 0.115
TC( mmol/L) 4.22+1.03  4.11x1.08 1.117 0.264
LDL(mmol/L)  2.30+0.93 2.200.74 1.569 0.117

2.2 Hardy-Weinberg F{# 58

WFFExF 4t 693 ], X2k F L PG &b IX, 25 A A
MR, PrtEAE X CYP2C19 2454k
R AL BN Z2 2 M EAT AN, BT ZH 2R F 0. 05, 7F
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4 Hardy-Weinberg i i 56 , 22 Bl iZFE AR AR R P3¢
H(E2),

R2. BVHFASERA CYP2C19 EF E Hardy-Weinberg
T
Table 2. Hardy-Weinberg balance test of CYP2C19 genotype

between coronary heart disease group and control group

B s IR (F) X HEZH (5]
bR HS bR g

CYP2C19°1/°1 168 182 100 99
CYP2C19°1/72 230 197 76 77
CYP2C19°1/°3 26 29 15 18
CYP2C19°2/%2 37 53 16 15
CYP2C19°2/°3 15 15 6 5
CYP2C19°3/°3 2 2 2 1
X 1H 6.427 0.884

P1H 0.265 0.990

R3. RAERBEREMERSHME LR

2.3 BOVFASXRA CYP2C19 HER B L E
LRI K B, CYP2C19 /[ 35 P 78 7 7 41 7] 43
A, 227G G 4B X (P=0.028) ;i — i
TP PR & B, il O 41 CYP2C19 ™ 1/ 72 LR Al
SRR TR A, ZRASRITFE L (P=
0.002) . XF PIZHL S 5L K 0 A R EAT L3, &
B CYP2C19 AN [R S5 FE K 7E W AL [R] 43 A AN TR) , 22 57
HEIT2EE L (P=0.034) ; ik — 9047 P G 56
RITE R CYP2C19 ™ 2 S0 3 [K 43 A 45 R 1 T
X (P=0.011) , ZRAGIFEX(K3),
2.4 BORARRBEBEEFABMEMCERLLE
(1) 76 0 955 AN ) 28 780 £8 3 ik R 78 43 A 34 DL
CYP2C19*1/°1 ,CYP2C19" 1/ 2 J ¥ (H=FIA[H]
AU Rk HREH [] 5 PRI RL 43 A1 IR TC e 157 26 57 (P>
0.05) ; (2) s Lo = FhAS [F) SE AU i 35 S B K o0 A
¥ILL CYP2C19*1 .CYP2C19 "2 i &, {H =Fh A [a] 24
U ROT REZH () S R A A R o e 127 25 7 (P>
0.05;54),

Table 3. Comparison of frequencies of genotypes and alleles between two groups

CYP2C19 A H](% ) ]

CYP2C19 ZE{ JER [ (% ) ]

|

1701 1/72 1773 *2/%2 “2/°3 *3/°3 1 "2 “3
TG 168(35.1) 230(48.1)* 26(5.4)  37(7.7)  15(3.1) 2(0.4)  592(61.9) 319(33.3)" 45(4.7)
Xt A1 100(46.5) 76(35.3)  15(7.0)  16(7.4) 6(2.8) 2(0.9)  291(67.6) 114(26.5) 25(5.8)
i 12.083 6.722
P 0.028 0.034

a ;1 P=0.002(#Z1E «=0.003) , 5% B4 LL#E ;b A P=0.011 (K IEF a=0.012) , 54 B4 g,

®4. BORARLBEBZFEFBMEMCERS HMELLE

Table 4. Comparison of frequencies of genotypes and alleles in patients with different coronary heart disease

CYP2C19 FEFAI[ H](% ) ]

CYP2C19 i FEH [ (% ) ]

)
1771 1772 173 *2/"2 “2/"3 *3/"3 "1 2 “3

ay;isei) 100(46.5) 76(35.3)  15(7.0) 16(7.4) 6(2.8) 2(0.9)  291(67.6) 114(26.5) 25(5.8)
SAP 4 14(28.0) 28(56.0)  2(4.0) 5(10.0) 1(0.2) 0(0.0) 58(58.0) 39(39.0) 3(3.0)
UAP 4 51(32.5) 84(53.5)  6(3.8) 10(6.4) 5(3.2) 1(0.6) 192(61.1) 109(34.7) 13(4.2)
AMI 21 103(38.0) 118(43.5) 18(6.6)  22(8.0) 9(3.3) 1(0.3)  342(63.0) 171(31.5) 29(5.3)
Nk} 19.152 10.103

PAE 0.207 0.120

2.5 BOREINERNEERIEEMH Logistic B3
S
W e o 1y PR AR B AR M) | I | A

PRI W s ARTE S TC TG, LDL,CYP2C19 & [H
RIVE Ry A A8 i ( BATRIE L3R 5) , R Logistic &4
[l 58, A FUE o, =0.05, oy, =0. 10, BERIISR
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. x*=98.170,P<0.001 , £l 544 6 4~ F 28 & [l
B M R TS AR OB PR | A SR
JEEABG R Z AN A CYP2C19 7 1/ 2 JEPRI ALY
WEFEXT G, fBIeE 0o 9 19 A% 6 P W 2 3 m ( OR B
1.838) , I3 CYP2C19 " 1/ " 2 JE KA A58 %
SRR O B XU 2 #E A CYP2C19 7 1/ 7 1 A
RIRFFEXT 4209 1. 838 5 (£ 6)

x5 HEZEEWE

Table 5. Independent variable assignment
A A
P X1 7=0,%=1
F LR X2 J=0,4=1
BRI X3 J=0,f=1
A sl X4 J=0,4=1
S X5 J=0,F=1

CYP2C19°1/°1=1,CYP2C1971/72=2,

FE R X6 CYP2C19*1/°3=3,CYP2C19°2/*2=4,
CYP2C19°2/"3=5,CYP2C19"3/"3=6

TC X7 SBRELH ( mmol/L)

LDL X8 SEFREUE (mmol /L)

TG X9 2 BREUE (mmol/L)

AR X10 SEBREUHE (%)

®6. BERIME RN S ERIFFZMH Logistic @A 4R

3 i i

R ZEMRAE — WA, R B g s
FEAEWIFh Y 22 i AN 3% S8 1) 728 S5 700 sl 35 DR 7R kg 46 o7
FE, 2578 . DNA F B K EEZ A8 DNA 55 7
GIZBMRZAT TR 28, Tk, KH 2 E%E
55eE 00 B 56 R g ok ik 2107 Hodr cYP2C19
R ZESHE THRETRZ S0, BRI, A
AL S B i/ SR A 2 Wy A0 SR AK L T 2 )
UG SERIE BT AAR 24 40 P IR 22 | B RE i HIR 24 40
HPEPE B B TR 24 AR ST RRE M |l DR 2% A 24 A0 A
51 s ) 5 24 ) O A A Ok, A 5 I R R
it s S5 g8 14 S TGP O MR OG B b 2 AN R &2
AR5 0 R A R RA B EV R,
CYP2C19 JEH Z A 2R F oL i 2848, HLAF{
FEZ23K 35 4>, CYP2C19 ™ 1 M Bf A= BUZ5E A7 KL | 7R
ZRIHLIX. CYP2C19 "2 CYP2C19 ™ 3 Ay fc iy UL 1) 3k
PR 5 g 2 U Ay 4 7 B R A CYP2C19 " 4
CYP2C19%5 .CYP2C19% 6 .CYP2C19 "7 Z:7E 3% [ 4%
R, P TR R LA AL CYP2C19 7 T
CYP2C19 "2 ,CYP2C19 "3, [A]iF R4k 251X g
AT K A R sm AL (CYP2CI9 7 1/ 1) (PR

Table 6. Multivariate Logistic regression analysis of the risk factors of coronary heart disease

IERSAEEES B SE Wald P OR 95% CI
3] 1.050 0.218 23.191 <0.001 2.856 1.863 ~4.378
LER 0.015 0.008 3.950 0.047 1.015 1.001 ~1.030
BEIR I 0.954 0.246 15.010 <0.001 2.595 1.602 ~4.204
2 A 2 0.869 0.251 11.955 0.001 2.385 1.457 ~3.903
R IR 0.455 0.183 6.176 0.013 1.577 1.101 ~2.258
FERAY 12.882 0.025

CYP2C19*1/* 1 (X HR)

CYP2C19°1/%2 0.609 0.196 9.641 0.002 1.838 1.252 ~2.698

CYP2C1971/"3 -0.260 0.382 0.462 0.497 0.771 0.365 ~1.631

CYP2C19%2/%2 0.343 0.349 0.967 0.326 1.409 0.711 ~2.790

CYP2C1973/"3 -0.702 1.130 0.386 0.535 0.496 0.054 ~4.541

CYP2C19%2/%3 0.535 0.538 0.987 0.320 1.707 0.595 ~4.899

WHEL(CYP2CI9™ 1/ 72 " 1/ 3) Mg (CYP2C19
2/%2.°2/73.73/°3) , WEFEERMIY CYP2C19° 2,
CYP2C19 " 3 S SN DRE G M (A5 T80 — &
GR35 7 W i s . g A T RE I P R R LSRR
Tk =R KT B, DT S0 9 0 S | SO0 B

KA, DTS 200 0% B9 & A2 R i, Collet
VTSR A IEHT CYP2C19 2 AR 3 R O 1M
F0F Bt ST G B & Chen 25170 BF 9% AL G 52
CYP2C19 "2 W] g3 1 34 fin i) 2R 48 56 WA T 384 Jin
SR R,
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AHEFE X 1L PG i X 478 515 Lo g R RS R 44
215 Bl AT CYP2C19 JEP Z WIS, 45 5%
KI5 6 R LR R3S DL CYP2C19 ™ 1/
1.CYP2C1971/°2 J+,CYP2C197 3/ "3 &/, It
Hf o 2H ™ 1/ 7 2 J5 PR B 43 A5 M 28 v T BRZEL (P
=0.002) ; 45 5 55 5k 7 [ 2 BT A AL, LA 5T
AR CYP2C197 1/ %2 .CYP2C19 1/ %3 K[ %75 i
R O e B XU B, H R AR RO 5 R Rk R
CYP2C19" 1/ 3 L Z A LR, Wl e 5 1L
V9 =/ Z ARG M 22 57 o6, ARBFR IR &
B, IO AL CYP2C19 ™ 2 A5 A3 3 K 43 A A % 3 T
TR (P =0.011), 4878 1L 74 DU b X #5 47 1%
CYP2C19 *2 %5 LK g NFETE B e 0o, IEAk,
ARG S B, AN ) 3o g 28 75 i) 356 PR A4 R 45 7 5
R A% 22 5 RG22 L (P>0.05) , LB L ph
PUBHLIX. CYP2C19 3 PR AU 4540 36 [R5 50 o 2
ARSI B TCAH A

AT IT Logistic B9 43477 705 5 1 PR 2%
EE TN i N S N 7 TN =0 3
CYP2C19 "1/ 72 B3 Bk Lo B9 KU ¥ n , 4% 42 fes
AR =M R EREAERAR ZHR
ST EATEE X, TR S WA A [ Al A 7T
KNG WA G, AW ) Y 22 S5 ZE B IRV 2R A i v
TGe it X IEL N Logistic [AJA 504 2154
B ATRE S IR A P R A O, WG A A & ] ol /b i
TRZ2 R Z AT Rl PR 25 45 SR — 30,

25 FRTR, CYP2C19 " 1/ 2 2L CYP2C19®
2 S5V PR ] I L v TR AR R 1 RS,
HLH 5 3L R 9848 5 T B0 — R 5 Rk s A8 A7 56, 0
JEH IR 25 5 5600 9 1 AN [R) S AR ] TG S Bk, e
BURIA TR i — 20k, AWFIEHR s X T 0 ik K
HE GBI T CYP2C19 JERAG I 10 b B,
FAN 5 9680095 KB 8 AR S A i ) 700 2 A G T
H5%E0W W kA ERA L, B & HEMWIGIR
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