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U'NG DUNG KY THUAT ARMS - REALTIME - PCR DE XAC D|NH DA HINH GEN
CYP2C19 VA ITGB3 LIEN QUAN DE KHANG CLOPIDOGREL VA ASPIRIN
O BENH NHAN MACH VANH

Nguyén Thj Minh Ngoc', Tri¢u Tién Sang?, Nguyén Thj Trang"

TOM TAT: Higén nay, bénh mach vanh Ia nguyén nhén chinh géy tr vong va tan phé &
céc nudc phét trién. Nhiéu nghién clu da chi ra céc da hinh CYP2C19*2, CYP2C19*3
gen CYP2C19 va PIA1/PIA2 (Leu33Pro) gen ITGB3 c6 lién quan dén sy dé khéng
clopidogrel va aspirin. DNA duoc tach tir 40 bénh nhan sé dugc str dung ky thuat ARMS-
real - time PCR dé xac djnh céc da hinh gen CYP2C19*2, CYP2C19*3 va PIA1/PIA2
(Leu33Pro). Khi phén tich da hinh gen CYP2C19 (CYP2C19*2 va CYP2C19*3) phét hién
21 ngudi (52,5%) c6 mang dot bién gen, trong do cé 14 ngudi (35%) la mang gen dj hop
tir va 4 nguoi (10%) mang déng hop tir dot bién CYP2C19*2 va 3 ngudi mang gen dj hop
CYP2C19*3. Véi da hinh PIA1/PIA2 gen ITGB3 phat hién 4 ngudi mang gen dj hop tir
(10%). Nhuw véy, ty Ié phét hién céc da hinh gen trén khéa cao & nhém bénh nhan diéu trj
kép clopidogrel va aspirin. Trong bai bao nay, ching téi hoan chinh quy trinh ki thuat
ARMS - Realtime PCR va ung dung dé xac dinh cac da hinh gen CYP2C19 va ITGB3
trong chan doén tinh khéang thubc clopidogrel va aspirin & bénh nhdn mach vanh

Twr khéa: Bénh mach vanh, CYP2C19, khang clopidogrel, ITGB3, khéng aspirin.

1. DAT VAN DE

Bénh mach vanh (BMV) la nguyén
nhan chinh gay t&r vong va tan phé & cac
nudc phat trién. Mac du, bénh mach vanh
tn suét t&r vong c6 giam trong 4 thap ky
trdc tai My va cac quéc gia khac, nhung
n6é van chiém 1/3 nguyén nhan t& vong
chung & nhirng ngudi trén 35 tudi [1], udc
tinh c6 khodng mét nra nam giGi va nir
gi¢i tudi trung nién tai My cé biéu hién
BMV [2]. Tai Viét Nam, BMV dang ngay
cang gia tang rd rét gay nhiéu thay doi
trong md hinh bénh tim mach.

Trong thyc hanh 1am sang clopidogrel la
thubc chdng két tap tidu cAu lya chon thir
hai sau aspirin, nhung hién nay cing co
nhiéu nghién ctru cho thay viéc két hop
dbng thoi hai loai thubéc nay trong mét sé
tinh hudng chon loc ¢6 hiéu qua cao hon
viéc dung don doc [3). Mot s6 nghién clru
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sau ching minh diéu nay: Nghién cdu
CAPRIE (1996), CURE (2001), PCI-CURE
(2001); CLARITY-TIMI 28; COMMIT-CCS 2.

Co ché dé khang aspirin va clopidogrel
hién nay dugc nghién clru va chap nhan
nhiéu nhat 1a da hinh kiéu hinh gen di
truyén. Nhiéu kiéu da hinh di truyén da
duoc xac dinh c6 lién quan véi dé khang
aspirin nhw da hinh gene COX1, da hinh
PLA1/A2 ciia gen ma héa GPllla cua gen
ITGB3, da hinh gen quy dinh thy thé ADP
P2Y1 trén tiéu cdu, VWF va thy thé
collagen...[4]

Véi dé khang clopidogrel, da dang vé
kiéu hinh ctia gen CYP2C19 dugc dé cap
nhiéu nhat. Cé it nhat 17 kiéu allen cla
gen nay lién quan véi kiéu hinh cé thé lam
tdng, gidm hodc can bang R-130964 lién
quan dén typ hoang dai. Allen clta typ
hoang dai dugc ky hidu *1 va kiéu gen
hoang dai ky hiéu CYP2C19*1/*1 hoat
déong binh thudng. CYP2C19*2 va
CYP2C19*3 khong ¢ chirc nang, cac kiéu
allen khac lién quan dén bat hoat hoac
gidm  chuyén héa  thuéc  nhu
CYP2C19'4,*5,"6,*7 va *8, tuy nhién cac
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kidu allen ndy tAn sult xudt hién it hon
CYP2C19 *2 va *3 1 kiéu gen chinh gay
gidm chirc nang allen & ngudi da tring
(85%) va ngudi chau A (99%). Nhing
bénh nhan ¢ tinh trang chuyén héa thubc
kém do mét chirc nang ca 2 allen, tinh
trang chuyén héa trung gian khi chi mét 1
allen. Bénh nhan dé khang aspirin hay dé
khang clopidogrel do da hinh di truyén can
sUr dung céc thubc khang tiéu ciu khac
trong phong nglra nguyén phat va thir phat
bénh ly tm mach. Kiéu gen nay phu thudc
nhiéu vao chiing tdc [5]. Chinh vi vay viéc
phat hién nhanh kiéu gen lién quan dé
khang aspirin va clopidogrel béng k¥ thuat
PCR la rét can thiét.

Muc tiéu nghién ciru: Hoan chinh quy
trinh va (rng dung dé xac dinh cac da hinh
gen CYP2C19'2 (G681A), CYP2C19*3
(G636A) va Leu33Pro (T1565C) gen
ITGB3 bang ky thuat ARMS - PCR & bénh
nhan mach vanh da dat stent.

2. DOl TUONG VA PHUONG PHAP
NGHIEN cUU

2.1. Déi tuvong nghién ciru: 40 bénh
nhan mach vanh (dugc chdn doan méc
hoi chirng vanh cép: nhdi mau co tim, dau
thdt nguc khéng 6n dinh) da dugc dat
stent DMV qua da va c6 chi dinh diéu tri
clopidogrel va aspirin tai Khoa Kham bénh
- Bénh vién Bach Mai tir thang 6/2016-
12/2016.

Nghién ctru xac dinh dot bién gen
dugc thyc hién tai Trung tam tv van Di
truyén - Bénh vién Dai hoc Y Ha Noi.

2.2. Phwong phap nghién ctru : DNA
dugc tach chiét tr mau ngoai vi (chdng
déong EDTA) bang kit tach DNA Express
cta hang Lytech (Nga).

Str dung ky thuadt ARMS - Realtime -
PCR dé xac dinh cac da hinh gen
CYP2C19 (CYP2C19*2 va CYP2C19*3)
va PIA1/PIA2 (Leu33Pro) gen ITGB3 ve&i
trinh tw mdi (Lytech, Nga):

Bang 2.1. Trinh ty mdi

Pa hinh Trinh ty moi
FP 5 — CCCACTATCATTGATTATTTCTCG - 3'
CYP2C192 ASP 5_ CCCACTATCATTGATTATTTCTCA-3'
sy RP 5 — ACGCAAGCAGTCACATAACTA - 3'
FP 5 — GGATTGTAAGCACCCCCAGG - 3'
CYP2C19 3 = ACCCCCAGA -3
(G636A) ASP 5~ GGATTGTAAGC .
RP 5 — TCACCCCATGGCTGTCTAGG - 3
Leu33Pro FP 5 — GCTCCAATGTACGGGGTAAAC — 3'
(T1565C) ASP 5 — GCTCCAATGTACGGGGTAAAT - 3'
RP 5 — GGGGACTGACTTGAGTGACCT — 3'

Ghi cha: FP - Forward primer, ASP - Allele specific primer, RP- Reverse primer.

Ki thuat ARMS - Realtime - PCR dugc
thyc hién trén may CFX96 (BioRad, My)
véi chu trinh luan nhiét: 93°C - 1 phut, 35
chu ki (93°C - 10s, 64°C - 10s, 72°C -
20s), 72°C - 5 phut.

St dung bd kit DNA - express dé tach
chiét DNA va k§y thuat ARMS - realtime -
PCR nhan gen va phan tich dot bién 1a
phuong phap tiét kiém thoi gian: trung

binh 45 phut cho tach chiét DNA va 90
phut cho xac dinh da hinh gen. Nhw vay ki
thuat nay cd kha nang trng dung cao trong
thuc hanh 1am sang dé xac dinh nhanh va
chinh x&c kiéu gen clia bénh nhan trudc
khi dua ra phac db ciing nhu lidu diéu tri
clopidogrel va aspirin.

ADN ctia 10 bénh nhan Iya chon ngéu
nhién dugc phan tich ddt bién bang kv
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thudt gidi trinh ty gen Sanger.

Céc s6 ligu dugc thu thap va xir Ii trén
phan mém SPSS 16.0.

2.3. Dao dirc nghién ciru: Cac sb liéu
va thong tin nghién clru 14 hoan toan chinh
xac, trung thyc va khach quan da duogc
xac nhan va chép thuan béi co s& nghién
ctru. Nhirng thdng tin vé bénh nhan duoc
gir bi mat va chi phyc vy cong tac nghién
cuu.

3. KET QUA
3.1. Hoan chinh quy trinh ky thuat

ARMS - Realtime PCR

Toan b téng s6 40 mau nghién clu
dugc tach ADN bang phuong phap ADN-
express (thyc hién trén may Lytech, Nga),
tuy nhién chdng t6i gidm thé tich mau va
dung dijch tach ADN so véi protocol
huéng dan cia hang. Cu thé, lvgng mau
ngoai vi la 200pl va dung dich tach ADN la
200ypl, thay vi 550ul mau ngoai vi va 550
pl dung djch tach ADN nhw trong protocol.
Tién hanh kiém tra do tinh sach dat chuan
thu dugc két qua sau

Bang 3.1. Két qua do ndng do va do tinh sach ADN
theo phuong phap ADN-express

M3 Nong do ADN D¢ tinh sach Mau Nongdd AND D¢ tinh sach
ng/pl ng/pl
1 795,2 1.9 21 1117,3 1,78
2 948,8 1.75 22 553,6 1,83
3 616,1 1,94 23 903,3 1,79
4 5549 1,84 24 386,9 1,20
5 831,8 1,70 25 640,6 1,88
6 633,3 1,87 26 3451 1,95
y & 1006,3 1,91 27 903,7 1,86
8 1199,0 1,82 28 855,4 A7
9 683,9 1,79 29 298,6 1,74
10 876,3 1,73 30 367,9 1,83
11 830,4 1,75 31 543,6 1,90
12 849,5 1,83 32 567,8 1,82
13 888,7 1,86 33 609,2 1,75
14 828,3 1,81 34 773,8 1,94
15 310,9 1,89 35 467,2 1,76
16 906,1 1,88 36 1016,8 1,84
17 515,3 1,80 37 804,5 1,95
18 446,7 1,72 38 678,6 2,0
19 671,8 1,76 39 588,9 1,83
20 453,5 1,89 40 470,7 1,71
Nong dé DNA trung binh Do tinh sach trung binh
693,51 £ 227,94 1,81+0,12

Nhdn xét: Lugng ADN thu dugc tir
c4c mau tuong déi cao va én dinh voi
ndng dd cao nhét dat 1199,0 ng/pl, thap
nhét dat 298,6 ng/ul; do tinh sach cao nhat
la 2,0 thAp nhét 1a 1,70. Nhu vay, viéc
gidm thé tich kit tach

va thé tich mau so véi protocol hang cung
cAp vira tiét kiém duoc hoa chat ma van
dam bdo du ndng do DNA cing nhu d
tinh sach ctia DNA dé tién hanh phan (ing
PCR, gép phan gidm chi phi gia thanh ctia
xét nghiém.
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3.2. Ti 1@ phat hién da hinh gen
CYP2C19 va ITGB3 bang ki thuit

Realtime - PCR

Bang 3.2. Ty I¢ phat hién da hinh gen CYP2C19
va ITGB3 & nhdom nghién clru

Chi sb Gen CYP2C19 Gen ITGB3
Gioi Da hinh CYP2C19'2  Pa hinh CYP2C19*3 Pa hinh PLA1/PIA2
Nam 16 (47,1%) 1(2,5%) 3(8,8%)
NG 2 (33,3%) 2 (33,3%) 1(16,7%)
Chung 21 (52,5%) 4 (10%)

Nhén xét: Két qua & bang trén cho
thy, ti 1& cac da hinh gen CYP2C19*2 va
CYP2C19*3 & nhém nghién ciru la tuong
dbi 16n: c6 52,5% bénh nhan mang it nhéat
1 alen CYP2C19 lam giam chirc nang
chuyén héa clopidogrel. Bén canh dé ciing
co 10% bénh nhan

cé da hinh gen ITGB3 lién quan dén dé
khang aspirin.

3.3. So sanh két qua cua ky thuat
giai trinh tw gen véi két qua cua ky
thuat realtime-PCR

So sanh két qua cua 2 ky thuat duoc
trinh bay dudi bang sau

Bang 3.3. So sanh két qua realtime - PCR véi giai trinh ty gen

MA Két qua 2k thuat Kt_‘ét Quaky e K.:,t ::E,aatz Kk(;t 3:;5
giong nhau thuat khac nhau gibng nhau  khac nhau
1 X 9 -
2 X 7 &
3 X 8 .
4 X 9 X
5 X 10 X

Nhéan xét: Két qua xac dinh da hinh
gen CYP2C19 va ITGB3 & hai ky thuat la
hoan toan giéng nhau.

3.4. Ty lé cac da hinh gen CYP2C19
va ITGB3 & nhém nghién ctru

Bang 3.4. Két qua xac dinh kiéu gen CYP2C19 va ITGB3 & nhém nghién clru

Tan so kiéu gen

Gen Binh thudng Di hop tlr Pdng hop t&r da hinh
(%) (%) (%)

CYP2C19*2 n=22 n=14 n=4
(G681A) (55%) (35%) (10%)
CYP2C19*3 n=37 n=3 n=0
(G636A) (92,5%) (7,5%) (0%)
PIA1/PIA2 n =36 n=4 n=0
(T1565C) (90%) (10%) (0%)

Nhan xét: Két qua trén cho thdy, soO
bénh nhan mang alen CYP2C19*2 chiém
t6i 45%, chl yéu cé kiéu gen dj hop tir

(35%), kiéu gen dong hop tir chiem 10%.
Cé6 75% bénh nhdan mang alen
CYP2C19*3, déu cé kiéu gen dj hop .
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C6 10% bénh nhan mang alen PIA2 - déu
c6 kiéu gen dj hop tir.

4. BAN LUAN

Ngay nay, phuong phap ARMS-
Realtime- PCR ngay cang duoc ap dung
rdng rai & nhiéu nudc trén thé gidi dbi voi
nhirng bénh c6 cac dot bién diém da duoc
biét trwdc. Phan (rng nay dung cac moi
dac hiéu cé trinh ty dau 3' bd sung voi
alen dot bién va modt mdi chung nguoc
chidu véi véi mdi dac hiéu alen. Sy c6 mat
cua ddt bién duoc thé hién bang san
phdm ADN khuéch dai v&i cac kich thuéc
khac nhau da biét truéc. Dot bién duoc
xac dinh kiéu gen bang ARMS-realtime -
PCR. Nhu vay, dé xac dinh duoc dot bién
diém, chung ta phai thiét ké 3 mdi. Trong
dé moét mdi dugc str dung chung cho ca
mau binh thuwdng va mau cé dot bién, co
thé 12 mdi xubi hodc mdi nguoc. Hai mdi
con lai cé trinh ty gibng nhau, trir vi tri
nucleotid & dau tan cung 3. Mdi binh
thuong c6 trinh ty nucleotid & dau tan
cung 3' bd sung v6i trinh tv ADN binh
thuong. Mbi dét bién cé nucleotid & dau
tan cung 3' bd sung véi trinh tw ADN c¢6
loai dot bién diém d6. Theo nguyén tac
nay, mdi binh thuéng chi khuéch dai doan
ADN binh thuéng ma khéng khuéch dai
doan ADN cé dot bién, va nguoc lai mobi
dot bién chi khuéch dai doan ADN c6 dot
bién ma khéng khuéch dai doan ADN binh
thuwong. Do do, phuong phap nay chi
thanh cong khi thiét ké dugc mdi dic hiéu
hoan toan véi ADN dich & dau 3'. Sau khi
thir nghiém bd kit ARMS-realtime -PCR
ctia hang Lytech, Nga va so sanh véi két
qua gidi trinh tw gen, nhan thay ky thuat
ARMS-PCR khéng chi cho két qua chinh
xac, ma con rat ngan thoi gian xét nghiém,
quy trinh ky thuat don gian. Bang cach
gidm thé tich kit tich DNA va thé tich mau
twong (ng, chung tdi nhan thay van cé thé
dat ndng dd DNA va do tinh sach dam bao
cho kT thuat ARMS - Realtime — PCR va
giam duoc gia thanh xét nghiém.

B&nh mach vanh ngay cang gia tang va
chiém ti 1& 16n trong cac bénh tim mach
ndi rieng va md hinh bénh tat néi chung.
Liéu phap chéng két tap tiéu cAu déng vai
tro thiét yéu trong diéu tri hi chirng vanh
cap va céc thu thuat can thiép mach vanh
qua da. Hién nay, phuong phap diéu trj
phdi hop aspirin va clopidogrel duoc xem
nhu liéu phap khang tiéu cAu chuén cho
cac bénh |i ndy. Tuy nhién, nhiéu nghién
clru da chi ra sy dé& khang voi aspirin va
clopidogrel, 1am gidm hiéu qua diéu tri.
Theo nghién clru cta Boris T. va cs
(2009), ty 1é khong dap Gng voi aspirin
dao ddng tir 5 - 60%, véi clopidogrel 6 -
25% va ca hai thubc la 10,4% [6). O Viét
Nam, D6 Quang Huan (2013) khi khao sat
174 bénh nhan mach vanh thay ty 1&
khong dap &rng voi aspirin la 21,3%, voi
clopidogrel 1a 26,4% [7]. Nhu vay, nghién
ctru vé& cac yéu té lién quan dén sy dé
khang clopidogrel va aspirin, dac biét yéu
t6 di truyén la rat can thiét trong viéc
phong va diéu tri bénh mach vanh.

Trong nghién clru cia ching toi, cé
52,5% s6 bénh nhan cé mang it nhat 1
alen CYP2C19 lam gidm kha nang chuyén
héa clopidogrel (CYP2C19*2 hoac
CYP2C19*3). Két qua nay tuong ddng voi
nghién ctru cua Liu Mao va cs (2013): co
khoang 55% nguoi chau A mang it nhét 1
alen lam gidm hoat tinh clia enzym
CYP2C19 [8]. Trong d6, chi yéu la cac
bénh nhan c6 kiéu gen dj hop CYP2C19*2
(14 bénh nhan - 35%) va 3 bénh nhan
mang kiéu gen dj hop CYP2C19*3 (7,5%).
Nhu vay, kiéu gen chuyén héa & mic
trung binh (intermediate metabolizers)
clopidogrel chiém ty 1& twong ddi Ion. Kiéu
gen chuyén héa kém (poor metabolizers) -
déng hop CYP2C19*2 va ddng hop
CY2C19*3 c6 4 bénh nhan (chiém ti 1&
10% sbé bénh nhan nghién ciu). Theo
khuyén cdo ctia Hoi dugc Ii 1am sang va
diéu trj Hoa Ky (ASCPT) nam 2013 vé st
dung thuéc chéng ngung tap tiéu cau dua
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trén kiéu gen CYP2C19 [9), thi cac BN ¢6
kidu gen CYP2C19 chuyén hda trung gian
hodc chuyén héa kém cAn xem xét tang
lidu clopidogrel hodc diéu tri thay thé
prasugrel, ticagrelor...

Ngoai ra, nghién clru cba ching toi
con ghi nhan 4 bénh nhan mang da hinh
Leu33Pro gen ITGB3 (chiém 10% s bénh
nhan nghién ctru), tit cd cac bénh nhan
d6 déu co kidu gen di hop tir PIA1/PIA2.
Khéng c6 bénh nhan mang kiéu gen dong
hop tr PIA2/PIA2. Theo nghién clu cla
Sperr W. R. va cs (1998) trén ngudi Chau
Au cho thdy 20 - 30% nhém nghién clru
mang kiéu gen PIA1/PIA2 va 1 - 3% mang
kiéu gen PIA2/PIA2 [10). Nghién clru nay
cing chi ra rang kiéu gen PIA1/PIA2 va
PIA2/PIA2 1am tang phan (rng hoat héa
thrombin hon so véi kiéu gen ddng hop tir
PIA1/PIA1, do @6 lam giam tac dung
chdng két tap tidu cau cla aspirin, hay néi
cach khac, ngudi cé mang alen PIA2 sé
ting kha nang khang thudc aspirin hon.
Nghién ctu cba Jussi M. va cs (2000) &
ngudi Phdn Lan cho thdy trong nhém
nghién ciu cé 73,1% mang kiéu gen
PIA1/PIA1, 24,2% PIA1/PIA2Z va 2,7%
PIA2/PIA2 [11). Nghién c(ru ciling chi ra
méi lién quan chat ché gilra alen PIA2 va
sy gia tang cac bién cb tim mach nhu
huyét khéi ddong mach hodc dot quy.

Véi nhirng két qua nghién clru trén cla
chiing t6i, budc diu cho thay ti 18 mang
da hinh gen CYP2C19 lam giam kha nang
chuyén héa clopidogrel va da hinh gen
ITGB3 lam giam dap ung véi aspirin ¢
nhém bénh nhan mach vanh Viét Nam la
tuong déi 1én, cAn c6 sy quan tam can
thiét tir phia cac bac si lam sang truéc khi
diéu tri phac dd chéng két tap tiéu cau
kép.

5. KET LUAN

Ti |1& bénh nhan mang da hinh gen
CYP2C19 *2 va CYP2C19'3 & nghién ctru
l1a 52,5%, ti 1& bénh nhan mang da hinh
Leu33Pro gen ITGB3 1a 10%. Nhu vay sb

bénh nhdn cé kha ndng dép Ung Vi
clopidogrel va aspirin kém la tuong dbi
I6n, cAn cé sy xac dinh kiéu gen dé can
nhéc lidu lugng thube, hoac thay thé thube
cho phu hgp trong phac @b diéu tri cia
trng bénh nhan sau dat stent DMV.

Ky thuat ARMS - realtime - PCR la
phuong phéap xac dinh da hinh gen nhanh
chong, chinh xac va chi phi phu hop véi
diéu kién Viét Nam, c6 kha nang (rng dung
tét trong 1am sang.

6. KIEN NGHI

Qua két qua nghién ciru budc dau vé
hoan chinh va (rng dung ky thuat ARMS -
realtime — PCR dé xac dinh da hinh gen
CYP2C19 va ITGB3 & bénh nhan mach
vanh, nhan thdy cin dua xét nghiém nay
tré thanh thudng quy dé xac dinh kiéu gen
lién quan dén chuyén héa thudc
clopidogrel va aspirin truéc khi diéu tri cho
nhém bénh nhan nay.

Loi cam on: Nghién ciru dugc thuc
hién tai trwdng Dai hoc Y Ha Noi, trong
thdi gian tr thang 6/2016 - thang 2/2017,
véi sy hd tro clia cac dong nghiép tai B
mén Y sinh hoc - Di truyén.
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SUMMARY

ARMS - REALTIME - PCR APPLICATION FOR DETERMINE POLYMORPHISM OF
CYP2C19 AND ITGB3 GENE IN CLINICAL DIAGNOSTIC CLOPIDOGREL AND
ASPIRIN RESISTANCE IN PATIENTS PLACED CORONARY STENT

Nguyen Thi Minh Ngoc',Trieu Tien Sang?, Nguyen Thi Trang'
'Ha Noi Medical University
Vietnam Military Medical University

Coronary artery disease (CAD) is the most common type of heart disease. It is the
leading cause of death in the World in both men and women. Numerous studies have
shown that the polymorphisms of CYP2C19'2, CYP2C19'3 gene CYP2C19 and
PIA1/PIA2 (Leu33Pro) of the ITGB3 gene are associated with clopidogrel and aspirin
resistance. DNA was extracted from 40 patients. Using ARMS - realtime - PCR technique
to identify polymorphisms CYP2C19*2, CYP2C19*3 gene CYP2C19 and PIA1/PIA2
(Leu33Pro) gene ITGB3. Results: In 40 samples, carriers of at least one CYP2C19 loss-
of-function approximately 52,5% of the study population. CYP2C19*2: 10% homozygous
genotype, 35% heterozygous genotype and 55% wild type. CYP2C19*3: 7,5%
heterozygous genotype and 92.5% wild type. Carriers of the Leu33Pro polymorphism of
ITGB3 gene approximately 10% of the study population. Conclusions: Initial description
of polymorphisms of CYP2C19'2, CYP2C19'3 gene CYP2C19 and PIA1/PIA2
(Leu33Pro) gene ITGB3 have been found to be high rate in patient group used
clopidogrel and aspirin dual therapy. In this article, we describe commonly used ARMS-
realtime - PCR as well as the application of these technology to the genetic diagnosis of
resistance aspirin and clopidogrel.

Keywords: coronary artery disease, CYP2C19, clopidogrel, ITGB3, aspinn resistance.



