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Abstract; Objective
drug — related genes platelet membrane glycoprotein Il a phospholipase
A2 (GP Il a« PIA2),
(PEAR1) ,
endoperoxide synthase 1 ( PTGS1) in patients with ischemic stroke in
Beijing. Methods

department of our hospital were included as research subjects,

To analyze the gene polymorphism of aspirin

platelet endothelial aggregation receptor 1
glutathione S — transferase P1 ( GSTP1) and prostaglandin

Patients with ischemic stroke in the neurology
and the
polymorphism of drug — related gene loci was detected by fluorescence in
situ hybridization sequencing. Results The overall mutation rate of
aspirin related genes was 75. 42% (356 cases/472 cases). GPllla PLA 2

typing included 458 cases TT type, 11 cases TC type and 3 cases CC
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type, C allele frequency was 1. 80% (17 cases/944 cases) ; PEAR] typing included 187 cases GG type, 224 cases GA
type and 61 cases AA type, A allele frequency was 36. 65% (346 cases/944 cases) ; GSTP1 typing included 295 cases
AA type, 160 cases GA type and 17 cases GG type, G allele frequency was 20. 55% (194 cases/944 cases) ; typing of
PTGS1 included 50 cases AA type, and the frequency of G allele was 0. GPIlla PLA2 TT + PEAR1 GA + GSTP1 AA
was the most common combination, accounting for 138 cases (29.24% ).
difference in gene polymorphisms of GPIlla PLA2, PEAR1, GSTP1 between different genders and ages(all P >0.05). The
genotype and allele distributions of GP [l a PLA2, PEAR1, GSTP1 and PTGS1 in patients with ischemic stroke in
Beijing were not statistically significantly different from those in Zaozhuang, Nanjing and Shanghai (all P >0.05),
while the genotype and allele distributions of GPIla PLA2, PEAR1 and GSTP1 were statistically significantly different
from those in Guangdong (all P <0.05). Conclusion PEARI] and GSTP1 are the main mutations in aspirin drug —

There was no statistically significant

related genes in patients with ischemic stroke in Beijing. The mutation ratio of GPIlla PLA2 and PTGS1 gene is low,
and the gene polymorphism in Beijing is different from that in other regions.

Key Words: aspirin; gene polymorphism; platelet membrane glycoprotein Il a phospholipase A2 ;platelet endothelial

aggregation receptor 1 ;glutathione S — transferase P1 ;prostaglandin endoperoxide synthase 1; ischemic stroke

KEREAFKE, BFEL4 150 T ANIETFHi2
I 1 O 2 v 2 i DL B IR A R S B, 24 o 4 R i
Ay 43% ~T79% o i /B SR SR R B ik o A2
T Y O BEDR 2R, ] LA |2 ke o e i 24 v 45 i A
FAF o Bl E] DEAR A I PR B 89T /MR 25 1, {5
2 m R RCRAFTE 22 57, B840 KB 3 RO R S0 L A il
2 ATV KA Sl Dk i A 0 i XU, X AT RE S R
Xof o] ) DE AR 245 49 1) s o7 1 AT A O, B e A ] ] DG
MARPLBL G L YIRS N R AL, A2y
Wk R B, BB R T Oy 3 MU IR R D B
DEAR 24 A O ik PR 6, 935 i /)s Al I 0% 2 1 T e i
fi# A2 ( platelet membrane glycoprotein Il a phospho-
lipase A2, GPIla PLA2) i 5 i 38 N i S8 AL W) 5 Tilg
1 ( prostaglandin endoperoxide synthase 1, PTGS1) | I
IINBR N 2 B EE 74K 1 (platelet endothelial aggregation
receptor 1, PEARL ) . & Bt H KA 55 #2 i P1 ( gluta-
thione S — transferase P1,GSTP1) %%, #WFsT W, it
N 2 VAR — S g e B AR 8 e 3 1 4%
A A st X I A M 2 e A BT ) DG AR 24 4 O
FH GP Il a PLA2 . PEAR1 [ GSTP1  PTGS1 1) 3&
2225 S DA 2 i M DXl R 125 A ol T Bl ) DS AR 4 I
INIRIT RS %

CRENOE EPp7

1 HRIH

2023 476 H % 2024 4 10 A DAFRBE 28 Rk
MAERAE B AT X S AW 4 e AR R
FEI 2B T At el 5 e 48 B 25 B 2 it vfis (A8 BRI
2. TREC2024 - KY202) ,

ST G NEARAE  OFF G b E 205 i A
HiZ G4 I 2018 )7 v 56 T ol I I A HP 11412 1
e @ UEAT B & DC AR 25 ) A G 3L Rl GP T @ PLA2
PEAR1 \GSTP1 {50 ; @b EFE B .

HEBRARAE (O O IR I i 2 v 25 @A BT ]
VEMRIS AR s AT B =] DCARZG P AH I PRSI 2
2 AmakFI R

B =] UC AR A 7 7, BLAS : B 100 mg, dit 45
BJ87923 i35« [E 24 i HJ20160685 , 7 [ F H-
2= 2 R AT PR ) A 77 5 B0 ) DG A 245 g A X 35 81 i
A, o e RS B & R B A /A

TR AL, BEpaPh & REERH A PR T o
3 WMEIEHR

ERZAE THRT &, BURE #IKimS mL
BT EDTA $T#EE o B @A 200 pL fin A NH,
Cl FALFEWE 1 mL A EP 48 R SRR ~) 10 W, E i
#E S ming L3000 r - min~ ' Z.005 min, ¥ RSB
CLEARATIRT ¥, BN SR 4 IE. A NH,Cl
AbFEE 1 mL 58 (400 A, FF 2L 3 000 1+ min ™
B0 5 min g 2B WL ORI T4, B TR
AT UTIE . ] (40 0 3 Ao A A% R 21k 3K 5
30 pL, REWRFITIRS) . BURG W 2 pl MR 70K
DA T DRI 2238 T, % GPla PLA2 \PEARL |
GSTP1 PTGS1 &M 47 2 25 M4l o
4 GitFahE

FH SPSS 21. 0 it 3 AT e T o0 br . TH Rt
D x5 FR, HETORAR (% ) R, A1 A X
ful . XFWEFENS G Hardy — Weinberg 84515 (H - W
A ) AT A RERE AT xR



Chin J Clin Pharmacol

401

Vol. 42 No. 3 February 2026 ( Serial No. 449)

# R

1 —fg&ER

AW 5T L 5 623 ], ARG A HERR o, I A A
472 ), P AE IS O (63.29 +12.62) %, Horp B
309 {4 (69. 78% ) , Lk 163 44 (30.22% )
2 HEESHEWHSH
2.1 EFERIEHI

i ] DG bR FH 245 4 56 35 PRGN 1) 4 A2 25 43 391 A
GPIla PLA2 \PEARL ,GSTP1 PTGS1, & PTGS1 3:[H
1) G 2 BL AR R 0, IETH5E X M, HiAy 6P e
PLA2 \PEAR1 .GSTP1 KL [H BU45 2% o 5 2% B Hardy —
Weinberg V-1, W3 1, 4 PNEEPNL S AR KA 2R AE 1)
Jg 24.58% (116 /472 #]), 5 A48 Ny 75.42%
(356 /472 f]) o Hoop 1 ASFEEA S LR RAENAH
238 4 (50. 42% ) ;2 FHEH SR E R R 117 4
(24.79 % );3 MRHEMGEEEREWNAE 1 4]
(0.21% ) s ARzt 4 A7 s 5578 By 1]

R M/MREREE S Ta BEIEAE A2 (6GPIa PLA2) (Il/Mi
WNERHEZAR 1 (PEARL) A H KGR EEF2 1 PL (GSTPL) (Hi
SRR N A W) 51 1 (PTCST) HE 73 A1 B
Table 1  The distribution frequencies of platelet membrane
glycoprotein [l a phospholipase A2 (GPIlla PLA2) , platelet endo-
thelial aggregation receptor 1 ( PEAR1 ), glutathione S - transfer-
ase Pl ( GSTPl) and prostaglandin endoperoxide synthase 1
(PTGS1) genes

Gene n(% ) X P
GPIlla PLA2(n =472) 2.97 0.25
Genotype TT 458(97.03)
Genotype TC 11(2.33)
Genotype CC 3(0.64)
Allele T 927(98.20)
Allele C 17(1.80)
PEAR1 (n =472) 0.01 0.92
Genotype GG 187(36.92)
Genotype GA 224(47.46)
Genotype AA 61(12.92)
Allele G 598(63.35)
Allele A 346(36.65)
GSTP1(n=472) 0.19 0. 66
Genotype AA 295(62.50)
Genotype AG 160(33.90)
Genotype GG 17(3.60)
Allele A 750(79.45)
Allele G 194(20.55)
PTGS1(n=50) - -
Genotype AA 50(100)
Genotype AG 0
Genotype GG 0
Allele A 100
Allele G 0
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Table 2 The genotype combinations of GPIlla PLA2 , PEAR] and
GSTP1 loci

Genotype n(% )
GPIla PLA2 TT + PEAR1 GA + GSTP1 AA 138(29.24)
GPIla PLA2 TT + PEAR1 GG + GSTP1 AA 116(24.58)
GPIlla PLA2 TT + PEAR1 GA + GSTPl1 AG 71(15.04)
GPlla PLA2 TT + PEAR1 GG + GSTP1 AG 61(12.92)
GPla PLA2 TT + PEARI AA + GSTP1 AA 33(6.99)
GPIlla PLA2 TT + PEAR1 AA + GSTPl1 AG 22(4.66)
GPIla PLA2 TT + PEAR1 GA + GSTPl GG 13(2.75)
GPIlla PLA2 TC + PEAR1 GA + GSTP1 AA 5(1.06)
GPIlla PLA2 TC + PEAR1 GG + GSTP1 AA 3(0.64)
GPIlla PLA2 TT + PEAR1 AA + GSTP1 GG 3(0.64)
GPIla PLA2 TT + PEAR1 GG + GSTPl1 GG 3(0.64)
GPIlla PLA2 TC + PEAR1 GG + GSTP1 AG 2(0.42)
GPIlla PLA2 CC + PEAR1 GG + GSTP1 GA 1(0.21)
GPllla PLA2 TC + PEAR1 AA + GSTP1 AG 1(0.21)
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Table 3 The distribution of GPIlla PLA2, PEAR1, GSTP1 and PTGS1 genotypes among different genders and ages

Gender(n,% ) Age(n,% )
Gene Xz X2
Male Female <60 years >60 years
GPllla PLA2 0. 60 1.58
Genotype TT 301(63.77) 157(33.26) 168(35.59) 290(61.44)
Genotype CC 2(0.42) 1(0.21) 2(0.42) 1(0.21)
Genotype TC 6(1.27) 5(1.06) 3(0.64) 8(1.69)
PEAR1 0.72 2.71
Genotype GG 119(25.21) 68(14.41) 74(15.68) 113(23.94)
Genotype AA 39(8.26) 22(4.66) 17(3.60) 44(9.32)
Genotype GA 151(31.99) 73(14.83) 82(17.37) 142(30.08)
GSTP1 2.18 1.93
Genotype AA 191(40. 67) 104(22. 03) 115(24.36) 180(38. 14)
Genotype GG 14(2.97) 3(0.64) 5(1.06) 12(2.54)
Genotype AG 104(22.03) 56(11.86) 53(11.23) 107(22.67)
PTGS1 - -
Genotype AA 33(66.00) 17 (34.00) 19(38.00) 31(62.00)
Genotype GG 0(0) 0(0) 0(0) 0(0)
Genotype AG 0(0) 0(0) 0(0) 0(0)
&4 GPllla PLA2 \PEARL \GSTP1 \PTGS1 S5 5 P AN [ 1R 51| FIAF I 18] B 23 A
Table 4 The distribution of GPIlla PLA2, PEAR1, GSTP1 and PTGS1 alleles among different genders and ages
Gender(n,% ) Age(n,% )
Gene X X
Male Female <060 years >60 years
GPllla PLA2 0.34 0.15
Allele T 608 (64.41) 319(33.79) 339(35.91) 588(62.29)
Allele C 10(1. 06) 7(0.74) 7(0.74) 10(1.06)
PEAR1 0.13 2.30
Allele G 389(41.21) 209 (22. 14) 230(24. 36) 368 (38.98)
Allele A 229(24.26) 117(12.39) 116(12.29) 230(24.36)
GSTP1 0. 61 1. 84
Allele A 486(51.48) 264(27.97) 283(29.98) 467(49.47)
Allele G 132(13.98) 62(6.57) 63(6.67) 131(13.88)
PTGS1 - -
Allele A 66(66.00) 34(34.00) 38(66.00) 62(34.00)
Allele G 0(0) 0(0) 0(0) 0(0)

%5 AR GPla PLA2 PEAR] GSTP1 PTGS1 [N R K 25 {37 e K 43 A HL e
Table 5 Comparison of genotype and allele distribution of GPIlla PLA2, PEAR1, GSTP1 and PTGS1 genes in different regions

Region(n,%

)

Gene
Beijing Zaozhuang Nanjing Shanghai Guangdong
GPIla PLA2
Genotype TT 458(97.03) 157(98.74) 80(96.39) 2963(99.26)
Genotype CC 3(0.64) 2(1.26) 0(0) 1(0.03)
Genotype TC 11(2.33) 0(0) 3(3.61) 21(0.40)
X 4.32 0.99 24.63
Allele T 927(98.20) 314(98.74) 163(98.19) 5947(99.61)
Allele C 17(1.80) 4(1.26) 3(1.81) 23(0.39)
Na 0.43 0. 00 28.40*
PEAR1
Genotype GG 187(36.92) 259(38.37) 32(38.55) 972(32.56)
Genotype AA 61(12.92) 90(13.33) 14(16.87) 527(17.65)
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Region(n,% )

Gene

Beijing Zaozhuang Nanjing Shanghai Guangdong
Genotype GA 224(47.46) 326(48.30) 37(44.58) 1486(49.78)
X 0.19 0.96 11.86 "
Allele G 598(63.35) 844(62.52) 101(60. 84) 3430(57.45)
Allele A 346(36.65) 506(37.48) 65(39.16) 2540(42.55)
Na 1. 64 0.38 11.62°
GSTP1
Genotype AA 295(62.29) 49(59.04) 2031(68.04)
Genotype GG 17(3.60) 8(9.64) 92(3.08)
Genotype AG 160(33.90) 26(31.33) 862(28.88)
Na 5.99 5.68
Allele A 750(79.45) 124(74.70) 4924 (82.48)
Allele G 194(20.55) 42(25.30) 1046(17.52)
Na 1.90 5.08"
PTGS1
Genotype AA 50(100.00) 674(99.85) 159(100. 00) 83(100) 2982(99.90)
Genotype GG 0(0) 0(0) 0(0) 0 0(0)
Genotype AG 0(0) 1(0.15) 0(0) 0 3(0.10)
Na 0.07 - - 0.05
Allele A 100(100. 00) 1349(99.93) 318(100.00) 166(0) 5967(99.95)
Allele G 0(0) 1(0.07) 0(0) 0(0) 3(0.05)
Na 0.07 - - 0. 05

Compared with Beijing group, * P <0. 05.
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