- BHFEEP 'qu f)'& 2021 4E 11 A 5 H 45 30 45 21 9]
Pharmaceutical Care China Pharmaceuticals Vol. 30, No. 21, November 5, 2021

doi:10. 3969 /j. issn. 1006 —4931.2021. 21. 029

ETENERLSRUNEZH AMEE . ARCHREDH

TREAR ", B URIR SRt > AT ' BRIEER 1, SKkIGEe ', PR ', 2=l 2

(1. bgwm o R B ERGAA, b 200434; 2. LT HWESLSERGAE, L 200434)
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F o H GG AR K AR IR S SR WAL B R A SPSS 18. 0 Lt 5 Bk 2y &K W A% 5 69 K B A 5 A ik 4T Hardy — Weinberg #3755
153 B 90 5 5 A B 4§ 4 Hardy — Weinberg T #7 2 4 EE R 169 4 & & b, 346 12 A 25440 % L B A 45 2 P, 56 Bl 48 0 42 4k 0y
B &l K B 4% & VKORC1 -1639 G > A, CYP2C9 * 3 1075 A > C; 125 44 A A wb 4% F 49 & & 0l & & B 4% .5 PONI 576 A > G,
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GP Mla PLA2 T > C,PEARI G > A,PTGS1 - 842 A >G,GP1BA 5792 C >T,GSTP1 313 A > G; % PTGSI A LI G 42 A Bsh, L4k B
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Medication Analysis of Wafarin, Clopidogrel and Aspirin Based on the Detection of

Drug — Related Gene Loci

XU Jiandong', YI Juanjuan', WU Wanjing’, SONG Hailin' , CHEN Yazhu', ZHANG Xiaoyan', TAO Xiaoyan', LI Guowen’
(1. Department of Pharmacy, Shanghai Hongkou Jiangwan Hospital, Shanghai, China 200434; 2. Department of Pharmacy, Shanghai TCM — Integrated
Hospital , Shanghai, China ~ 200434)
Abstract: Objective To improve the clinical efficacy and safety of common antithrombotic drugs including wafarin, clopidogrel and as-
pirin. Methods A total of 169 inpatients who were treated with Clopidogrel Bisulfate Hydrogen Sulphate Tablets, Aspirin Enteric — Coated
Tablets and Warfarin Sodium Tablets in the Department of Internal Medicine — Cardiovascular in the Shanghai TCM — Integrated Hospital
were selected. The related single nucleotide polymorphism(SNP) in blood sample of patients was detected by fluorescence staining in
situ hybridization. The genotype distribution of each gene locus was tested by the Hardy — Weinberg equilibrium test with SPSS 18.0
statistical software to judge whether the distribution of allele frequency accorded with Hardy — Weinberg equilibrium law. Results A total
of 12 drug —related gene loci were detected in 169 patients,of which two gene loci including VKORC1 -1639 G > A and CYP2C9 *3
1075 A > C of 56 patients who treated with warfarin were tested,five gene loci PON1 576 A > G,CYP2C19 %2 681 G > A, CYP2C19 =3
636 G > A,CYP2C19 * 17 806 C > T,ABCBI 3435 T > C of 125 patients who treated with clopidogrel were tested,gene loci GP Il
aPLA2 T > C,PEAR1 G > A,PTGS1-842 A > G,GP1BA 5792 C > T,GSTP1 313 A > G of 83 patients who treated with aspirin
were tested. The gene frequency distribution of other gene loci accorded with Hardy — Weinberg equilibrium law except for PTGSI1 with-
out G allele,which indicated the sample was group representation. Conclusion Each drug — gene shows its distribution characteristics. In
clinical treatment,the medication regimen should be formulated according to the patients’ gene polymorphism to promote the development
of precision treatment.
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S B SRAGHIN 24 4 2k PR AR L A i R S A
TR AR A AN RSB KU 3 R 22 25 1 o S i s
(PRI B A RE M o BT ] DC MR 2 2 A8 B 2 ) Rl i
5 R Z A e R VC AT P R S AR,

SRR M/ MRE TS 1 Ma(GPMa) i/ MR B 42
& 1(PEARD) \HFIAR R N A A0 1 (PTCS1) 46,
FEIY , 38 558 43 BT R AR 25 WA DG SR AT IR 1) 2 281, A I
PREEI I PLEE FH 2582 1525 I HGE I T .

1 #/REAZE

1.1 —ER

VeFE LT g R g A B O R 2017 AE T H R
2018 4F 12 i i IR S kA% B i (P JE T 25 TR
OS] EZGUET: 120130083) Bl =] DCAK A - GFEEEBE 2517
AT RN, E25HET 120130087) Atk A ( B E24(5
WG AR | E 25T H31022123) 1697 3F 4 T4H G
SERRIM B 169 i, T B i (5 B HE R G e
R BRI AR B 2 DL A O B
1.2 A&

SR Yo 8 JEAN 2% 2 R ik X RR A MLARE 1 245 9
FH T BT A AT R 35, {38 8 Fluotec 48K T fif f %
R (V5% R ERHEA R AR .

BEICAT T 238 MF : 1) EDTA i 58 55 2% 4 30 14 1l IR
A, BN EENRE S JHGE T 1.5 mL 804, IR AE
EREREFS, SEE LRSS .2 RA
H1620 - W RIKP4EF B0 ML GBI R A 7D, F 1. 5 mL
BT 1.2 mL 1 x NH.Cl FiAN R .3) B 150 L
TE AT 00 I DR 42 I, AR I 4 5 19 1 x NHLCL i 4b 2
WE LA T 4) B FEUE 10 R, EEEHE S min, JLES
1 x NH.Cl Z4fif 2140 i o 1A 55 1 x NHLCLIR S, WA 20
OB AR A4 .5) % 700 g B0 5 min, K [
JZ2 B R LT AR 5, 1 Tk WG E A IS (1 AN .6)
A 1mL1 x NHCI IR F 400, 275 700 g B0 5min, K
TR AR T R R G R A IS T A7) ) AR
A A B LA I A 50 wL R AR AW , B
WCFTTR AT .8) ALK A 1.5 WL AbBEWR, A B 5 FE
A I 57 308 X ) e 3 R I R A
1.3 SitFaE

SR SPSS 18. 0 G # AT o TR RRIL X £ 5
N, K H Hardy — Weinberg 5 56 25 37 3 R 43 A3 19 2 37
P£. P>0. 05 £/RFF4 Hardy — Weinberg P 72 .

2 #R
2.1 —fE&EM

169 i f H I SE I 4ERE (77. 82 £10. 57 ) %5 5 67
(39. 64% ) , 4 102 151 (60. 36% ) ; 24 Fp LIt ; i FFIAE K
56 i, A% 125 i), Bl =] DEAK 83 i

2.2 EFEBE5RHMB
2.2.1  MEEAk
VKORCI 437 GG 2 ] ,GA 11 1], AA 43 fi], A S54i7
FLRBH K 86.61% ; CYP2CY 435U . AA 49 ], AC 7 4],
C SFNLIERINIRE N 6. 25% T ILFE 1.
£1 3HARAMERAERSHIH(%)]

Tab.1 The genotype frequency distribution of three anticoagulant
drugs[case( % )]
B AR 18, ARE &3 Ak(e) YA P
%% VKORCI -16396>4 AL 43 7679
(n=56) GA 11 19. 64 1.32 0.25
GG 2 3.57
CYP209 %3 1075A>C  AA 49 87.50

0.25 0.62
AC 1 12.50

AMAEE PONI 516A>G AG 59 47.20
(n=125) 66 48 3840 0.00 0.98
M 18 1440

CYP2C19 %2 681G>A  GA 51 40.80
GG 48 38.40 312 0.08

AA 26 20.80

CYP2C19 %3 036G>A GG 113 90. 40
0.32 0.57

GA 12 9.60

CYP2C19#17  806C>T  CC 123 98.40
0.01 0.93

CT 2 1.60

ABCBI1 MST>C IC 58 46.40
CC 31 40.80 0.01 0.94

T 16 12.80

Fa E# GPIlaPLA2 ™>c 17 80 96.39
0.03 0.87

(n=83) 1C 3 3.61

PEARL G>A GA 37 44.58
GG 32 38.55 0.34 0.56

AA 14 16.87

PTGSI -842A>G AA 83 100.00 - -

GP1BA 5192C¢>T  CC 75 90.36
CT 1 8.43 2.62 0.11

T 1 1.20

GSTP1 3BA>G AA 49 59.04

AG 26 31.33 2.43 0.12
GG 8 9. 64

i - h R,

Note: — means that cant be calculated.

2.2.2 AWK E

PON1 314 . GG 48 5], AG 59 i , AA 18 il , G %54
FEPFE N 62. 00% ;CYP2C19 * 2 431G 48 1] ,GA 51 i,
AA 26 1], A S BRI Ol 41.20% ; CYP2C19 * 3 4y
. GG 113 ], GA 12 5, A 267 5L 45 %y 4. 80% ;
CYP2C19 = 17 43 %1 . CC 123 ], CT 2 4], T %43 5= K 4
0. 80% ; ABCB1 4371 . TC 58 4], CC 51 ], TT 164,
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C S HE IR A 64. 00% ,CYP2C19 * 2,CYP2C19 * 3,

CYP2C19 * 17 SE7 Kk PR AT S HONME Hh A2 s 8L

() A Y PRATC I TR R PR 7Y 4 bR TSR 1

M 2,

®2 RASWESESRHEN CYP2C19 ERER RSN (0 =125)

Tab.2 CYP2C19 genotype and phenotype distribution of patients
treated with clopidogrel ( n =125)

AAA ,’%ﬁ Bl HE(%)
CYP2C19#2 CYP2C19%3 CYP2C19 %17
R GG GG CT/TT 0 0
Bk GG GG cC 41 3280
PR KA GA GG e 47
GG GA cc 6 43.20
GG GA CT 1
B AA GG ce 25
GA GA e 4 24.00
AA GA cC 1
2.2.3  [EEAM

GPIla PLA2 /3% . TT 80 i, TC 3 ], C 254y & R 4
FN 1. 81% ;PEARI 237 GG 32 4] ,GA 37 i ,AA 14 {51,
A ZERTIERAR R A 39. 16% 5 PTGS1 43 %1 . AA 83 i, G
SEALHERIAR AN 05 GPIBA 4384 CC 75 5, CT 7 44, TT
1), T 20 BLPRURUR N 5. 42% 5 4 e H K3 5L 4 B 1l
P1(GSTP1) 4314 . AA 49 ], AG 26 ], GG 8 il , G ZEfii
FEPIAR R N 25.30% (PTGS1 KK 2B VERY G &7 3L A
WA 0, BRI, OV THIE x (8, HoAR R R B A5 R
125 2 Hardy — Weinberg $17 7L 1,

3 iFig
3.1 %FEHAHEXERKRN

A bR T 3 I T A A 2 KRR g i R - C IO, VI,
X, XO WG AR A BRI oA R Z ] 4 45
FIEAAER R ES, FE L VKORCL F1 CYP2C9 A %,
VKORC1 M A A/ AR £, 2 44 3= K Rl 72
H R PR R, TR E T 4R K BRAER SR A MY, 4
il 2 A R K AR P B I R 2R A o 2R AR AA T AR
VKORC1 Bk K TR, did 2 KGR Z R % 1
A 40, 48 B bk VKORCL - 1639 AA U ¥ 43 f
(76.79% )it F/NFI i, GA B 11 4 (19. 64% )i ik
i AR CYP2C9 fRH R T, CYP2C9 HA &
Z &M, CYP2C9 * 3 7E W A 855 101, CYP2C9 3
PR 5 A8 3 SR L ARAFE AR N & R, LA, VKORCT
CYP2C9 Fk PRz I 25 5 FH F 1 iy 710 2 0 4 437 7] 2 19 3
B SCHR 7 - 8157, AR MR A A5 0] A7 A RO 25 5%
AEVE MR R R RS VKORC 11978 S i B AIG , 4l &
+ VKORC 1 72 545744 4 76 A N P HEAE AR A
RN 15% ,15% ,79% o H I, e R R A
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USRI o [ B 2 st 1 24 B 2 P 2 (TWPC) AR iR
AN R N HHE 1) K B R 4 M st 4% 24 B2 i 3F) i H AR
) 8 T A e MGR A R 21T OVKORCT - 1639 AA
AUTE b EOCHE 5 240, W] RE R b AR AR R
TRAR B R 02007 4F, PDA B 484 25 Hi 2 (1) £ 8 58
E| ESNP R NESIY 7 o LU
3.2 SEMEERBGHEXERKR

AR T AE R — AT 25, & D IRIE A/ N TR i
Wi 37 2 ABCB1 &R 4w 5 1) P - B 25 (IR %, 85% 7
I H A Ak A R 1 P Y SN AR B R I B AR, R T
15% 7£ JH W v o 40 B 653 P4S0 [ \PONT fiff 55 {1t
BEAL R i VAT , e R AT 30 55 O
P2Y 12 ZARSS & W i /R R AL 1 7 S A% T R 1k
G PEACE R R e A (R P4S0 il R E AR R
A A (5 R PASO 78 BN AR B 5 v
ZAVERG R LR 250 5 Bl Tk B A O b 3
BELL CYP2C19 * 2 7R 5L R A 3 1 Sl A B S s o oy 3
FAEH .CYP2C19 (R A Z 8P EA W W i Rl 22 7,
F AR A2 AR & A RN 3% , HEE A = A A2 AR
R AR RAR 4% , T E AT R A= 30Ul 15% ~
17% "2 ABEFE R, %F 125 49 Ak FH S A% 5 1) i kA7
CYP2C19 * 2,CYP2C19 = 3 il CYP2C19 * 17 ZE{i; HE A
K, He R HLRE Rl 0, BRI A 32. 80% , HaIY
WA 43.20% , 18435 24. 009% % T A ) A 1 5 A
AR 7 8 3 Al SR A 7 3 R SR A KB o
2015 475217 9 C2 9 1t R 245 400 1 P S okt 35 PR A )
BRHER G 7) HEED L CYP2C19 * 1/ 1 FERIAIA
A TGS B A A%, R H R CYP2C19 % 2/ % 3
FE PR B PG G AR T T R AR, i DU 4 oy A%
B RA T CYP2C19 * 2/ + 3 S8 AR R afi A5 1AW
SR B ROR 22, BB TS hr A B B R AR B o IR
CYP2C19 [T 152 ZFp 2505 W, J53 7 32 40 il 77 (PPT)
VB A2 8 P9 U 400 ] 5 P 00 o) S A T AR o R R
2l b W B B R 24 S R A SR A (55 55 b)) (i
5 5T~ SR 00 ) BT AR I JRUS: A R 5 A T
(A AR ) B SCik [ 14 - 15] S5, FLut PPI 23R 4R
WA T (R 7 R, R AR AN B SR 3 in o e B S 4 e
XF CYP2C19 HA /& B AR Ty, RORFRAGSEAs T 974K,
TPL I/ INAE FH 52 e B 5, PEFE R s AT kg 1 AH
PR IEAR , BT LI G A T8 5 0 55 55 o
3.3 MAEEARZGHEXEERL
3.3.1 [ME EAEIA X EE

B ] DS AR Ll 5 A5 BT ] DCARORRE & #5 B A=)
“AEIECARETBIR ZE D, R ER N 5. 5% ~60. 0% ",
BER Z VAR B w) DE AR HT e 5 AR, EE
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7€ GPIla,PEAR1,PTGSI %,

GP IIb/ M a J& I /MR F 1w 1 Z A EH , 5 vWF
L1 2 R (R AT 5 | A /N SR B 2k LN ) e
JE I I Gpllla & —Fh 2B A, s UL &8 7 5%
R 22 PLAL Fl PLA2,PLA2 {37 S 4N 5.1 2 7 B 1
T 57450 C, 8 GPMa & H V5 33 s I 2R
AR RS B IR AR IMIFIE 2 0H , PLA2 S R 28 748 a] B4 M1 1fi /)y
M i GP b/ M a X 21 4k 2 (1 I B0 520, 384 1 /)
MR | i S 5 2 n) ) DC ARG 1 B R A 7

PEARIT J&Z 5 Il /M 38 18 1 — PR 1255 400 it i
(5T, BB A A A vl A 2 1t/ R 42 BFFEUE B,
NBEH PEART AOBFA: G JEDI LIS R K 0. 61% , 58
A5 A KL JE P R 0. 39% 1181, 5 A8 JE PR R AA B
AG [ RGBT w) VAR (Bl G S As 75 ) B 0 LA
PO A RO T R

BA] ] DG bR 3 2230 2o 0 1 PR A A i 1 (COX - 1) FIER
AR 2(COX -2) RIEZHAEA, v COX -1 i 55
FH 5k T (592 B 3%, BELT I /) 2R 4 s I o ] ] DG A
XF COX -2 W flAE LT COX -1, HA MR FEM
FERG COX - 1 1 PTGS1 LK £ A1 5 % A Bl ]
VEARAEHT A G  LEPANTALO 2500 D) it /MR SR 4 5 Ay b
YESE P w] DCARHEAT , &% BR 60 % 1) Bl ] DT ARG H
PIHEAT A 5, G, 1 TG ] VS AP B AN 17% #

Hy 22 1 AT, BT H) DT AR PTGST 358 H T M 3% # iy o¢
AR G YR AA BFAET GPITa PLA2 53Rl T %6
AN CA 3B, RAESR N 3.61% .PEART FE[H AA Al
14 5] , 52 AR A3 Ry 16. 87 % 5 GA Y 37 fii] , 5 A8 Ml #8 hy
44. 58% o 1 T BB e A BT ] DE AR BT 14 JRURSS
3.3.2 HfAEXHEH

MATSUBARA %5120 3 Yk % 3, GP1BA %L [H 145Thr
R4 A Met(RIF 5792 C > T) 231458 £ 5 X ] ] DT AT if
/N B U o SHIOTANT %512 5% & B, GSTP1 L A
[ G A7 15 R RE 5 i 38 4 1 %) XU 384 0 A5 5%, GG AL
AG TRt I BA] ) DT AR Fh T H ot XURS: 38 in o AR fF 5% 45 2R
7R, GPIBA FE[H CT B 7 5], RAZN H A 8. 43% , %f
AT ) DG AT L /DN P SR 348 5, o 2% Y 24 2o R o i S
T 5B 00 H I XU o GSTPL K2 [H GG % 8 5] , 5 748 4 %
H9.64% 5 AG B 26 ], €48 By 31.33% ] UL, b
i[RI 28 T HB 3 A fe FH BT ) DC AR ER 7 8 1) 56 vE T AL T
I RS
3.4 NG

AETE PRI H I JRURS: , SRS R B ] DA KB
PIo FHEUEH O MAE AN R0 & AR RGN bR T
PRI AR L PR ZE A1, A SR PR 58 A8 I s B 24 490 H i B
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