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Study on Gene Polymorphism Distribution of Clopidogrel Absorption and Metabolism Related Gene
CYP2C19, ABCB1 and PONI! in Patients with Coronary Heart Disease in Xinjiang Uygur Autonomous
Region

YUAN Shuangli"*, YUAN Yuan’, AN Xiaojie', LI Yukun', YAN Mingzhi', FENG Wenling',ZHAO Jun®(1. School
of Pharmacy, Xinjiang Medical University, Urumgqi 830054, China; 2. Dept. of Pharmacy, the First Affiliated
Hospital of Xinjiang Medical University, Urumgqi 830011, China)

ABSTRACT OBJECTIVE: To study the relationship of polymorphism of clopidogrel absorption and metabolism related genes
CYP2C19 (* 2, * 3, * 17), ABCB1 (C3435T and PON1 Q192R in patients with coronary heart disease in Xinjiang Uygur
Autonomous Region, and to explore the characteristics of population and combined diseases. METHODS: A total of 1 126 patients
with coronary heart disease who underwent clopidogrel absorption and metabolism related gene testing during hospitalization in the
First Affiliated Hospital of Xinjiang Medical University from January 2016 to June 2020 were included as the study subjects. The
gender, age, body mass index (BMI), nationality and the proportion of combined with hypertension and diabetes were compared
among different CYP2C19 metabolic phenotypes and ABCB1 C3435T and PON1 Q192R genotypes. RESULTS: Among 1 126
patients, 1 126 had CYP2C19 * 2, * 3 and * 17 genotypes, 1 109 had ABCB1 C3435T genotype and 1 123 had PON1 Q192R
genotype. The distribution of each genotype was in line with
Hardy-Weinberg balance (P>0.05). There were 66 (5.86% ) ,
459 (40.76% ) , 476 (42.27% ) and 125 (11.10% ) patients
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metabolizer (PM), respectively. The proportion of patients with UM metabolism phenotype with BMI>24 was significantly higher
than those of patients with IM and PM metabolism phenotypes (P<<0.05). The proportion of Han nationality patients with UM
metabolic phenotype was significantly lower than those of patients with EM, IM and PM metabolic phenotypes (P<<0.05) ; the
proportion of Uygur nationality was significantly higher than that of patients with EM, IM and PM metabolic phenotypes (P<<
0.05). There were 355, 538 and 216 patients with ABCB1 C3435T wild-type (CC), heterozygous (CT) and mutant homozygous
(TT) genotypes, respectively; the proportion of Han nationality in TT genotype patients was significantly lower than that in CC
and CT genotype patients (P<<0.05), and the proportion of Uygur nationality was significantly higher than that in CC and CT
genotype patients (P<<0.05) ; the proportion of TT genotype patients with diabetes was significantly higher than that of patients
with CT genotype (P<<0.05). There were 365, 519 and 239 patients with PON1 Q192R wild-type (GG), heterozygous (GA) and
mutant homozygous (AA), respectively; the proportion of Han nationality in AA genotype patients was significantly lower than
that in GG and GA genotype patients (P<<0.05), and the proportion of Uygur nationality was significantly higher than that of GG
and GA genotype patients (P<<0.05) ; the proportion of Han nationality and BMI<24 in patients with AA genotype were
significantly lower than those with GA genotype (P<<0.05), and the proportion of Uygur nationality, BMI>24 and hypertension
were significantly higher than those in GA genotype patients (P<<0.05). CONCLUSIONS: There are significant nationality
differences among patients with different CYP2C19 metabolic phenotypes and ABCB1 C3435T and PON1 Q192R genotypes. In
addition, patients with BMI>24 account for high proportion among CYP2C19 UM metabolism genotype; patients with diabetes
account for high proportion among ABCB1 C3435T TT genotype; patients with BMI>24 and hypertension account for high
proportion among PON1 Q192R AA genotype.
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SR HEEN CYP2C19(*2.%3 *17) ABCB1 C3435T,
PON1 Q192R ZMM R IO I ARERFEF1 5 9F
PP L, IR PR bR RS T 16T O S LTS
SIMTERIES T
1 #EREHE
1.1 WRIFH

SR FH Lot M F 52 04 7 i iR N 2016 4 1 ] —
2020 4F 6 J 78 i B R KA 55—t s = e A e I a4 7
SAPAS B WML AR AR DG L RS, HLAF A 40 A S HERR
FRUERT 1 126 1] 6 0o R E TR XT S0 NARRIE: (1)
A R P 2 Wt 58T 48 7 ) Hh et O 12
FRUED; (2) 17 CYP2C19%2 , *3  *17 fil ABCB1 C3435T,
PON1 Q192R FER A , FFA7 H RGN 4 452 5 (3) F5 A
B RIWERALT L o HEBRARIE : (1) B3 2 B Sh REAS
5 (2) IR M i FLI IO 2 5 (3) A B ME MR s BT
PR R R BR A 5 () AR R R
1.2 BEARFERIKER L

WCEE AN R AR AR IS AT R AR A (BMID) |
B DL K A 3T R I 8% PR 48 BE A S B, DA
CYP2C19%2 . *3 *17 ABCB1 C3435T#1 PON1 Q192R }
A A I 25 3 o 22 05 XS TR CYP2C19 AR i 3 7 K
ABCB1 C3435T . PON1 Q192R JL PRI T i F (r e 1] AR |
BMI, R LA K A 91 5 10 55085 PR 9 Eb (51 328 1 7 HE %
G307
1.3 EESHE

CYP2C19 FE [H B 43 g W A= U *1/%1, AR 2 & Y
KL/HQ HK1/*3 *K1/RLT K2/*1T R3/*1T, GEAS Gl A Tl %2/%2
*3/3 R2/%3 KT/ 1T AR LG A RSN CYP2C19 S
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R 43 Ry 4 FloAR i 2 A0 . 8 B AR L (UMD *17/%17 |
117, PR AL (EM) *1/%1, Al G Y (IM) *1/%2
RLH3 L R2*LT #3417, 18 AR 3 D (PM) *2/%2 | *2/%3
#3/%319, ABCB1 C3435TH:H A NEFATI(CC) 24 A
RI(CT) ZABAATI(TT) . PON1 Q192R JL[R B 53y 7
HET(GG) ZRET(GA) B4 5 (AA)

14 Hit=EAHE

K1 SPSS 26.0 B AT HATEAE 734 o THECTTRE LA

BORTE 350K, Sa R Fl 6 90 ) W7 45 55 A7 Ik DX R [

TR JE AT 4+ Hardy-Weinberg j8t {% - i 52 i, 47 P>

0.05 BIZIRAF A, FREIFEA FLAT BEIARAC R s SR Fly 6

8y Fisher fifi Y1) HE 5 75 FL 8¢ CYP2C19 A [R] 4R i 2 78 Fn

ABCB1 C3435T . PON1 Q192R 7 [a] Jk K 1 £ 3 1 1 1) |

AR BMI, RO A S G 9 50 10 SO0 PR 1) B 9] 25 5

W95 B HA G2 Lt (P<<0.05) , 5% J Bonferroni 7

4T CYP2C19 AR AR 22 B Rl ABCB1 C3435T, PON1

Q192R AN [F) JE PRI 75 £8 28 1] () R A s o
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2.1 Hardy-Weinberg iz & &I LR

ARWFFEILGIAL 126 0], Hrp 307 CYP2C19%2,

*3F*17 IR RIAAT 1126 {51, 4#57Hr ABCB1 C3435T 3 A

RIRIAT 1 109451, #64 PONT Q192R BEHFI A 1 123441

CYP2C19%2 . *3 *17 fl ABCB1 C3435T.PON1 Q192R }

K73 A1 94545 Hardy-Weinberg 5t & 17 H (P> 0.05)

FIZAEA HATREIARRE  FEILER 1.

R 1 CYP2C19*2, *3, *17 #1 ABCB1 C3435T. PON1
0192R £ & 4 %5 &Y Hardy-Weinberg 13 & E &1
MR

Tab 1 Hardy-Weinberg equilibrium analysis result of

CYP2C19*2, *3. *17 and ABCB1 (3435T,
PON1 Q192R gene distribution

R SERT F (LA, %) SR f (LB, %)

CIP2C19*2 GG 602(53.46) G 1633(7251)
GA 429(38.10) A 619(2749)
AA 95(8.44)

CYP2C19%3 GG 1020090.59) G 2143(95.16)
GA 103(9.15) 109(4.84)
AA 3(027)

CIPCI9¥17 cC 1035(91.92) 2155(95.69)
CT 85(7.55) T 97(431)
T 6(0.53)

ABCBI C3435T cC 355(32.01) 1248(56.27)
CT 538(48.51) T 970(43.73)
T 216(19.48)

PON1 Q192R GG 365(32.50) G 1249(55.61)
GA 519(46.22) A 997(4.39)
AA 239(21.28)

2.2 ARECYP2CI9RBIRBEBEWEREZRHIELE
AWF5E T CYP2C19 UM .EM . IM . PM R i 70 {14 i
F oA 66 459 476 125 1, 4353 & 5.86% .40.76% .
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42.27% 11.109% . 4 PR QIR0 8 38 ()1 1) AR iy LA 2
B I I SR R I E A9 A, 25 SR TR G R L
(P>0.05), UM.EM . IM Fl PM {Ciff #54 i  vh BMI>
24 14 LA 43 51k 87.88% . 74.29% .69.75% .68.80% , H:
s UM R R A S 1% LB 2 35 5 IM L PMA R R
I (P<<0.05), UM.EM .IM PM {Riff2e B 3 il
WY HoA 43 91k 15.15% . 59.26% .66.18% . 71.20% , 4
LR WL 4 B R 69.70% | 27.23% | 25.00%
17.60% o yKauezh S BoR , A FEAEER R 2 UGk
e IR LS L, 22 R A it m L(P<
0.05), ZZHEHK AN, B UMY R EH 25
EM . IM . PM g e U £ 35 FL A, DU R4 /R I Y EE
15125 3948 i 12 L (P<<0.05) 5 {H >4 EM AR 3 50
o 1S IM L PM AR IS 2 78 AR 3 E 5 DA B TM AR g e 7Y
B PM AR R AL B FL AT DU RN 4 7R T 1
1625 I TG 322 2 L (P>0.05) . IAh, ARBFGR AR B
Ko B St T 6% v TR S PO il VBT
PP IR BT AR £ T RS e S R -, R
T bk RO B AR AR BRI R X L 75— 4
B s AEFE b3 RO 1) £ 3 B IR A — R GE FR hy HoAth R
Jei o VAR L A A g 2R TR ) H A RV 1 B B
P, 2R TG X (P>0.05) . AE CYP2C191Y%
R R AR A3 A WL 2, R TR] CYP2C19 AR e AU R 3
(LA TR LA L2 3,
#x2 AECYP2CYORIFREBSIED T
Tab 2 Frequency distribution of different CYP2C19
metabolic phenotypes

iR [ IR, %
UM 66 5.86
CYP2C19¥1/%17 60 5.33
CYP2CI9*17/%17 6 0.53
EM 459 40.76
CYP2C19*1/%1 459 40.76
M 476 4227
CYP2C19¥1/%2 381 33.84
CYP2C19¥1/%3 70 6.22
CYP2C19%2/*17 20 178
CYP2C19%3/%17 5 044
PM 125 1110
CYP2C19¥2/%2 94 835
CYP2C19%2/*3 29 257
CYP2C19¥3/%3 2 0.18

2.3 AEABCB1 C3435TEFBE £EWERE R LLE

ABCB1 C3435T CC.CT.TT [ %% #3549 G
355.538.216 {4, /N[A] ABCB1 C3435T %L K g 3 1y 4F
% BMI A 3 i 1 1 e Fe A, 25 5238 040 1248 L
(P>0.05) . 37Fp Ik R 7Y 8 35 v D 1 5 o 1k ) B A1) AR
s, 258 G L (P<0.05) s (HA ZE KK
PR, 45 35 DR R g ) g M 3 e A9 P A, 22 S8 RS
B X (P>0.05), CC.CT.TT & H B # & It B IR s
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R3 AR CYP2C19 KRB BHE BB AT B LB (5]
(%)]
Tab 3 Data comparison of patients with different
CYP2C19 metabolic phenotypes|case( % )]

#®4 AEABCB1 C343pTEER BEMNERTRILE
BI61(%)]
Tab 4 Data comparison of patients with different
ABCB1 C3435T genotypes [case( % )]

UilE| UM EM M PM YiH CC(n=355) CT(n=538) TT(n=216)
H iz
i 54(81.82) 379(82.57) 380(79.83) 100(80.00) R 273(76.90) 48(83.27) 180(83.33)
kg 12(18.18) 80(17.43) 96(20.17) 25(20.00) T 82(23.10) 90(16.73) 36(16.67)
Y L5
<60 36(54.55) 186(40.52) 211(4433) 47(37.60) <60 137(38.59) 235(43.68) 104(48.15)
60~75 27(4091) 199(43.36) 203(42.65) 61(48.80) 60~75 166(46.76) 230(42.75) 84(38.89)
>75 3(455) 74(16.12) 62(13.03) 17(13.60) >75 52(14.65) 73(1357) 28(12.96)
Wi 10(15.15) 272(59.26) 315(66.18) 89(71.20) Wik 242(68.17) 337(62.64) 98(45.37)
BB 46(69.70)*** 125(27.23) 119(25.00) 22(17.60) ETVN 77(21.69) 139(25.84) 91(42.13)™
TR 10(15.15) 62(1351) 4(382) 14(11.20) HAbRR 36(10.14) 62(11.52) 27(12.50)
BMI,kg/m: BMI.kg/mz
<4 8(12.12)"* 118(25.71) 144(30.25) 39(3120) <4 105(29.58) 142(26.39) 56(25.93)
> 58(87.88)" 341(74.29) 332(69.75) 86(68.80) >4 250(7042) 396(73.61) 160(74.07)
AR 39(59.09) 303(66.01) 322(67.65) 76(60.80) AR 22(62.54) 362(67.29) 144(66.67)
AR 20(3030) 174(3791) 169(35.50) 46(36.80) AR 128(36.06) 177(32.90) 95(43.98)"

5 EMARERALEH gL, " P<<0.05; 15 IM AR R B R 5 1L
3,"P<<0.05; 5 PM G RL LA, *P<<0.05

Note: vs. EM metabolic phenotype patients, “P<<0.05; vs. IM meta-
bolic phenotype patients, “P<<0.05; vs. PM metabolic phenotype pa-
tients,*P<<0.05
I HE A5 3 591 2k 36.06 % . 32.90% .43.98% , Hirp TT KA
AU R A IR O 0 LB 2 e T CT SR AL R
(P<<0.05). CC.CT.TT 3 #Y B 35 Bz  H 31433
h68.17% . 62.64% 45.37% , 4EE IR ) A5 40 )
21.69% .25.84% 42.13% . AN[F] IR BY H 35 [R) DU A4
B IR TG HL ] B A, 22 578 e it 8 L (P<0.05) o
SZEHE LI, TTIHRE R B HE 355 CT .CC I H 7Y
R LU, DU AN AE B R T 0 L 25 S 38 et 3 L
(P<<0.05) ,fH CT JE N AU i 5 5 CC 5E R 7Y /8 38 2 [a] L
AN B IR L 25 R g i B L (P>0.05) . A
[fl ABCB1 C3435T 3R /B 3 AR TR LA AR 4.
2.4 A[EPON1 QI2RER B BEMERERI LR

PON1 Q192R GG .GA ,AA K:[H I & %43 54 365
519.239 1], A [H] PON1 Q192R K& [K Y i 2 6] 14 1] | 4F
W B HBE R ) LB He g, 22 S TG e (P>
0.05) . GG.GA . AA FEH Y & 3 vh IU% I EL A9 4 51 R
70.41% . 61.27% . 46.03% , 4 B /K W 1 B 1 43 50 K
18.90% .27.17% 41.84% , A~[r) e PR 78 £8 35 1] V50 e A 2
BOREM B SR 8, Z2RA FRiFFE X (P<
0.05), ZZEHE A, M AAFEF AR H 73915 GA .
GG JE [H 7Y 2 35 P Bt DU A B /R T 1Y) B A1) 22 7 2
Bt X (P<0.05) ;24 GA SR # 5 GG LR
YRR AR, DU RN L B R IR A L 22 A it
X (P<0.05), GG.GA . AA A& b BMI>24 (1)
FeA 40 50 R 71.51% .70.13% .79.92% , Horpr AA J[H 1
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5 CC R BB % AL, *P<<0.05; 5 CT JE P AL R 37 L 5%,
"P<<0.05

Note:vs. CC genotype patients, “P<<0.05;vs. CT genotype patients,
P<0.05

A BMI>24 [ LU 2 35 5 T GA R B 3 (P<
0.05); GG .GA \AA B:[RI BB 25 vh & 3 5 il s 1) HE A7) 43
5N H65.21% .62.81% .73.22% , H:Ar AA LRI SR & vp
I IR A Ee ) 2 T GA SR R AR 3 (P<<0.05) .
AN[F) PONT Q192R FEN Y B I FEATOR LRI 5.
K5 AEPONl QIR2REFHBEENEREZHLEE
BI51(%))
Tab 5 Data comparison of patients with different
PON1 Q192R genotypes|case (% )]

A GG(n=365) GA(n=519) AA(1=239)
3

5 288(78.90) 425(81.89) 198(82.85)

% 77(21.10) 94(18.11) 41017.15)
L2

<60 156(42.74) 28(43.93) 96(40.17)

60~75 157(43.01) 23(42.97) 108(45.19)

>75 52(145) 68(13.10) 35(14.64)
Rk

W 257(7041) 318(6127)" 110(46.03)

FERIE 69(18.90) 141(27.17)° 100(41.84)

TR 39(10.68) 60(11.56) 29(12.13)
BMI, kg/m’

< 104(28.49) 155(29.87) 48(20.08)°

> 261(71.51) 364(70.13) 191(79.92)*
AFME 238(65.21) 326(62.81) 175(713.22)°
AR 126(34.52) 181(34.87) 101(42.26)

¥ 5 GG AL H A A H A, *P<0.05; 5 GA JER IR 5 s,
“P<<0.05

Note: vs. GG genotype patients, * P<<0.05; vs. GA genotype pa-
tients, "P<<0.05
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CYP2C19 [l 2 5 T G nA% T iy w5 AR i, 2
WA B I b DG EE Y AR 24 A S A R
CYP2C19 I Z A~ JE R R 43 4 P ARG T ——UM
EM.IM .PM A B R, CYP2C19 1845
KA N RO I F A (MACE) /Y He 461 (25 s T bk
FRIFFZT CYP2C19%17/% 17 K DR R A 25 2 A M 1L A XU
2 T AR AR R 17 SR [N 1 2 S AR B
TR YT Y 0 KB A G T A T 114 J52 o7 1 5 0 S I DU
HOMEIEAH K, ARWFIE KB, CYP2C19 ARG Al
B e B B % 22 5, UM LEM  IM . PM 1R &
YR TP DU Y H ) 505918 15.15% ,59.26 % .66.18% |
71.20% , 4k & /K 15 0 E ) 43 00 R 69.70% | 27.23%
25.00% . 17.60% . H:, UM {526 8 B 5 v 4 5 R ik
FR) B 15 B S 5 T DU FL A3, PMAR i 26 78 i 2 R 4 /R
T ) A8 BH SBAR 00 EE ], 3 5 BEAERIF I ARA . AR
PEAHIFTEAE A, 28 WM 45 7R 25 R A 75 5
AT AR S A I S T DR B ol A T
AlReE g KA B . AN AR A T A
5 B0 S8 T AR SR TR SE AR TR A0 RS
7E D 0 HoA R L (0 FREAR A D R — P T4y
Mr51hie . BEAAFSE 6T CYP2C19 KL R U 5k i) 4%
W& A R PR A5 22 1) B A S A R P, T AT
FEAR K BLER A VR B AR A R PR O Bk I
CYP2C19 AR AU 0] (A Sk, 2 E W1 A HEWTX mT
B0 5% Xk G2 0 R AR S T IF 5% 0 52 1 158 B s A ] 4
P

/N b Bz A 1 P R 1 BE S T SN A 5 N TH b
T A B3t F, Ti ABCB1 C34357T % [F it 5 A5 il 5L T w]
H IR P-BHE (260K, CT 8 TT RUKE DB P-Wi 2R
RG22, JF 1M (s 08 A 40 9 1 S AR R R G 22
I 2 FEAR AN RS B B AR BES ., AR R,
ABCB1 BN Z 385 1VE 5 B S B2 A T8 B OG0, A
JE R I, ABCB1 C3435T £ FE K Y 8 35 [B] A7 42 B 8. 1) I
W25, CC L CT . TT X 3 Rk PR A4 i35 v DU ) L 51
W4 68.17% .62.64% .45.37 % , 4EE: /R IR 1 Fe AT 43 590 Ky
21.69% .25.84% 42.13% . ARHE a5 F , 28 5 0 2 5
IR R R REAEAE B 0 S AR B A W A R RE e FH
FRFA 5 AT REAL 5 PGS TR 4P . 3875 SR
TR PRI R R P-WH AR 11 2R KR ), & BRI
R K B 1B i 5 B 2H 23 ABCB1 mRNA 1) 2 35 2 B
R T A R A R PR 2 R R R Y
ABCB1 mRNA (&K , JE 1 2048 P-WHEE 11 ) 40k, i
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