[ Downloaded from bloodjournal.ir on 2026-06-18 ]

<&

(VA4=148) AF 5l ¥ o,les V) o550 sy Al

oo 30 i ol slow 48 CYP2C19 ) gty slopnd y90h (U 3
JaTgumels 59,10 b

y P £ . 0 . z F P r 4 - P .
JL(K&_}LLLdjj@dﬂ‘)}:djﬁ‘)wtcwﬂjﬁL&J-é—’-é—ucw-‘@fﬁwz S e

Odubid

JM; ;@L

3 6ﬁfj_l> adas 3l (g3dae 3 4 4 aS RW-{ P JIS)\.: Lo slay,ls &Ux@b,’l u.i; ‘ij_,.l.:._;h,lf
03l 3550 a3 5 51 6 Rty i 5 3 (555 S pastien (S ASls 5T Bley 3 By oS
1) 395 S FI B 53 fias 55 Jld Cd o & CYP2C19 051 Jau i bl J S gy S Uil 3 18 a1 3
cadlan ol 31 Ban 1ol o glia e 311 53 505 DI DT by g0y 4 4 b oS ASL a3l
S5 593 e 55 (Sl S 3 CYP2C19 05 ) slap—dogo b SISl 4 o2
292 S gy S

boorigs 5950

Ol 53 J B gdm olS b Olajs Cow (Fo,8 (o (solow 4 M Olslew (555 » (alahe By 4 anlllas
NP owsp 2552 PCRRFLP 3y, 4 CYP2C19 03 (slagmacd s 3a Jy A plowil &gy ol2ala3l 55 VYAY
Add o g 4320 SPSS VY 5 535S 8 0] Jaw g5 LaaBly L B

sy

A g Sae Ladl 700/Y aS 59 Jlw 08 £ VY/Q Ol jles g 03 gdowe S (L-’,dl slew VOF (g5, andlae
ISPV PEN PN PP /L SPRCTE S PY-TICTSPRNU-IPUR PO - POR/A § i S8 | PRS0 ) Y PO VA3 71
RESIPNPR S [ CIK S PUeN

S

75 LS 51 Gty Ol Rl 598 53 5ol 5 106 BLejle (sletns 5 5,8 45 das pr DL Gudows gl
L 5ol Blys by Samgp glaedids YL b oS Shles plold bl OS5 AL Lds Ll g 0
aS mine lagn 3l esliul by Kos SN ws sbagyls 3l ealiiul oo 4 odiyls S g% SN
s oy glie i e slacd ale gl

b Kool (g 5lat il CYP2CLI ) g0y S5 < S 9ok oS 35l Hlals

WY cls sl
WY : Gt 2l

VATAO/N FAD 1t Gsdins — Ol = Ol g5 = Ol (K g doly — oadhaal 53T ol Sbaliwl = 05 SSU 5 (650 55len PRD 5 jams il 3 =
O pl= Ol = Ol Sy Aoty = odlal sl3T oKzl e g Ol lon B i Slskiad = G0 5 5 aasins Y

Ol = O, = Ol S domly o oDl 5T olEiils - o gas S5 ¥

olﬂ\_@s_j,;\ Sy psle ol = (Sl 0aSiils = (5550 55les PAD (g oeils - ¥

Ol O, = Kgm e 5 b s &bl = b slis = o ges K5 -0

Ol 2 0,85 = Xigo s 5 b e ool - Landsm 3| ulid )8 -

Ol = 01,85 = Kign sy 5 b et o312 S0 Jole wlbidcan s As)l ulis 5 -V

V4.


https://bloodjournal.ir/article-1-782-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

AF b T led Y oy

>

(A NDIL Sk 3 e 055 0L Gl 2
ot ke slanes 53 T s ol ¢ Ol
Dl 5SSl Camar sl glasdlas o Ll ol ol
A5 W e 0L e il o5 laaallles ol S
e L NO LTV 1 CYP2C19%2. T ¢ 55 Ol e
el plnil s Comar 53 oS landllae 3 (V)L s
« CYP2C19*1/*2 (CYP2C19*1/*1 LgLaJJT C)..w Ol 50
CYP2C19*17/*17 CYP2C19*1/*17 ( CYP2C19*2/*2
JANSE XN CINEN 5 5 as CYP2C19*2/*17 4
PN VS INSCI PN U P aVAR ST WA VA BVA R4
Olis 5 CYP2C19*2 a3l T g 5ok Oljpe i o
sls 5,8 VA 5 I¥ /Y 5 5 4 CYP2C19*17
V)

lado,s cilise oLl Gble a5 ol 4 ax 5 L
it ol 8l s 5 Wl (._..,1_‘9)),@‘51..; Cj:.;:)'l g
Sbwl = FDA (cul &l 0L 5 Lol ool
DS 53 A 4l e 51 B CYP2CL9 s 6 s
) bl g ol ol G G pae 0o e b
aallan ol 51 G 1 35 5 05 () i s b
4y CYP2C19 05 sly Slapsisso iy Sl oo
53 (Sad) S5 S (g0l S50 s S it
3 43S &) o slaanllae b 0T aglis 5 Sl ) Comar
2 S0 e, piS

Rgug) § alee
VO (54, = cross-sectional > b L asllas -l

al e Sl b Jo g Ol jlen QB SUS 4 &S e
e alllan ) 35 s A oLl s S
23S ag plagiban mo o sl s WSO
355 Gzl 53 LS e sl ISt WS M e e
e Ad 4 8 S aabiols ) e Ollay
3oben Sl aslae b Saass by aalllas ab iy
O 5lo V0¥ 31 s S JoaSS eis s oMbl 51 eslizd
EDTA sLisil Ui sl slaadyl s 05 o L
L O 55 5 ol Jame slle3T & Lad ) o (5o slmer
Slae b oS 5 G S UDNA ol s oS L &Y

ARA

Aoy

5 S e Jols e S e Ba s - B sl
Sspe 4 5 O gt oS LBl Ol 5 0Ll 3 s
o=l b adilie ol o 10 o il sl s 5 e 28
Olass L s (68t g (st slagls (Al
S Sl eddnlgdy S e s b sl
VL Sl Sl 5 G s s il s 4 S50 S
Al e 05,5 ol el p 58 ae (ol

o slagsls w5l S () S 5k IS
368 s e Sl gadaie )l se 534S ol SOL
o5 (S35 Sl 5T Oyl 3 (S5 ,8 oS
GOSN S5l S5 5 6 xS 18 53 5505
(WA S | EE NPT Q J);J.:fd» O3 eslaal 5 5e stent
el o S e S S S ke Y
Sl OB me 555 Oliee 4 a5 L (F)das ool O &
2% Sy am Saslie (s 2 355 s) f—
RPN e Sl 4 3B &S Shles
oy o2 sl ol Ll (7 P )l s d i osls
S O Jlad p b 4 0S8 fids 5 el (Pro-drug) 15
5 55 Al e (CYP2C19) P-450 o5 S i LS
Slacs 35 e 3l coul (1%1%) CYP2C19 _arb
CYP2C19 « (2*2*%) CYP2C19 &5 K5 ge 4l Ligr
(s Ssspm al e slag Bl dex 15 (3%3%)
v_.n.:iﬁ\.:p 45 CYP2C19 J._..ubu_ﬁ (2*3*) CYP2C19
o=l i b5 S e il el 8 g sls 51 (g ks
C}b_w%ydwlc)jw:ggajéj\w
et a3 e wlda 50 b gl S e e il
Oslate cadisee sl Bl o o)ls Sl 5 s S s
05,5 Jlad 43 s B 28 CYP2C19 (0 &)
CYP2C19 035 Laws 55 CYP2C19 .(V)S o Ll S 5Dl
et S IS 3l I3V e led psise S () &S
5 CYP2C19%2 sl P15 Shas Olis sl 05 ol o
N3 5 o551l EalS am 53 5 CYP2C19*3
s DS seh Sy e (NS DS
oSl 0 LA 31 CYP2CL9 05 5o S5 5
S Ul e oS S e (68 Sl Gl e oy


https://bloodjournal.ir/article-1-782-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

UL 5 Ky sle

IS5 S L Oleys 53 CYP2CLY gl (slaensis 50 4

e RPN e ST ISTRCIATI R LT
53 CYP2C19*2 (5l ,— Smal ;LS 4 5.0 m’j A=l Ve L
e XD AJL_AZ&_iQ.,\.a‘\{.s\JfL;JbA;_-J:V'
B STk 05 s ods e 5l an PCR Y o

AARPRESNWEARE PO i gy

™ &;TMPCR CJY_,MSY J_g.b

g dnkad B
‘ Jlo 5 anks PCR axks Ji
Ju 5
Yyy VY e+YY YYY CYP2C19*2
\ted V4458 A4 CYP2C19*3

(MJ))&‘}‘,%

AT el Oy Sl 1SS 51 e
053 L 5 A3 SPSS Wl 5 3l el

b S Oy pe ool LT salS

FYeTh
S S eSS e e VOF (65 andllas oyl
AL Sl 5 el Azl 1y anlllas 4 3555 Ll 2
e s s s 03 (LFE/Y) L& £ 5 5 50 (JOO/Y)
5 Blas 51V [las Gl ol b Jlw 08 (Ol as

DNA s S pl sl &S 00 5 ol s b
ORSIs s A s et AS S el Al el
S a5l e i8S 05 (sl (PCR)S jacy (slo i
DNA L laases (g3, .4 S DNA (Integrity)
el S so ol s el lo ey STy oo sllas
oS AU e Bl s Sn YO e s ST s
X 5L 5l 2ds S Y0 S5T a5l 1)y S ) < DNA
V 5ANTPs =y et /0 « MGCly )5 S Y/O )+
SSly ales Jaul b 0 plonil Tag Sl ey m’j 51 A=l

el s 03,51 ) Jsd> 53 PCR

oy lo gy SS15 plonil daul 5 2N g

L . -
(I 8 Sl 4,9) - e

af widsV U

af BT

oF BT U vt

VY 3B Ye

VY i3s3 0 U

S 3 CYP2C19*3 (gl ,— BamHI S 5501 o 5

T
Gl GBSl 3 e WSl

RCIIY SPT™ JOURN
F3S s Gsp Slen Jedd cubs gas cubs
B G318 G5 Sl

) I
= T T T T T -I
sl 1S e

fEAB s L alS /3 oSl Bap olen Comppasdie A Sobs OpiSUL Sap ol Goo ol
3 g Sl b3/ Solen/ 55 s el s S 35 g oSyl Rl s S Sole/ S5 S
GAB (ke S5l 0 L S5 a5/ O LS e
Sole £

adlas Cow Ofjlew 53 olew padeds Glgl 3 deo s Y 15 403



https://bloodjournal.ir/article-1-782-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

A 5ol F oled ) o

>

Cslie Ly G oy bsbas (bl LS 53 618
S S Ghle 53 B s WSO 2l
Ceglie 5 5 Ol ad Bl 5laais S e b, ae
O3 TNV 55, IVANA Ws g Jbo 5 oS Sholew ¢ 9)ls

.J.'o:)..v Q) cjS.“v)')JIA Q\)L«f/\" )J\.'vbﬁ

i
o3 S e Jolss e ) o B slasoley

Syt 4 s O Fat 48 A3l s Ol 5 Olnl 3
o=l b ailis (gl o 1 ol il sl Jl s o3 28
Olass L s (6,8t g (o3t slagls (il
S Cwl el dslgly B s L slagslas
VL Sl 3l 5 G s s b W 4 S5 IS
b il e 05,8 opl Glassls 5 e 3l Sleys
Sest SN 4o sl CYP2C19 (S5 Ol i
Cmpotl LGl 0l e i Laaalllas 31 (o3luss s
olsl by Slays S5Ok L3 CYP2C19%2/*3 s 53
L gle T ol ods ASG (FDA) IS o (g5,05 5 148
5 CYP2C19%2 « G dL ()5 (5l sy o
dnies L T cpl glls 3131 4 auil . CYP2C19%3
33 S 4S ol e Kited g)ls ) 4 Ceglis
s 1 b5 kst b gla T VL a0t S plaoner
G1> pod e SRRSO VD300 s 235 w0 L
e « CYP2C19 4l 50l o o 31 Jaos g5 SSsDY
»adled cdpbe ln)n 00 LY chle s pas o
Fove el 55 (00)s 55 e SSM Slge 2l ams
Sesy huas (sLaed S 4y 4 5 S oMol FDA
S o5 aS s e 5l oS b w0 ol (S
wlasbesl (e a eSS Chlis S0 - B
s 53 CYP2C19 Sy Olasiin s (5l
SOy RS Sl slen s LSL Ll e a5 Al
AUl aallae s &S iy 1 OF b 3w
a Ladl o ool (ELISKen 5 sl Lo 1) oS
3 aslae o Olay 3 o Koy s (]
Folh Sk Lol wol Jleal 4 8 S 8

Vay

G e el 5 VS Glen \OF ) Gai pl o
Ver 5l meS b, ae 553 JAV/Y 534S Ules S
oS ke Vot Sl G s 553 TIP3 50 8 e
IXY/E Il STVYY candlas S Olslas 55 ol 03 5
FEPEN VIV JYIVA VL RPRCIP OF PY T CT I VR POVH P
(Y hged)asls 1Y e sen &) s

AT
-
a
1
_} oo
Y.
: . e
S Osemlise Oselipe
() ST S5 pen
CYP2C19*2

o Olylewm 93 (85 Ol pedS ad Sl B Ao 5 Y Hls gl
axdlas

EW-RY)
~

i & Ol g
(k) CF ST
CYP2C19*2

S g SN 4 Caglis Ol Sl Aa)s i Lls gl
VAR 5 lagils doys Vov addllae cnl 53 Olles JS 5100 by
Ll Lass polds gDy & 5 andls dbj i gy Ol Ao
O 4 chizdls K550 Soyamo 4 Ligr 45 3150 o ys YA/

RETEPY f"u‘

S0l> oSS pze sl VY andllas oo OLLey o

BUsd 515,51 AV Olas ol 52 s g WSosdly
03 Y JTT Gl s, Bl VEY 5 s 5 55 ol ks
5T Gk (F s yad) s g0 &5 Ss 55 2 CYP2C19


https://bloodjournal.ir/article-1-782-en.html

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

Ql)@}&ﬁsb&.

S 5k 1S L Olays 53 CYP2CIO gl (slacd s 50 4

Sy siS 5l i b 538 53 (FDA) o)ls 5 148 Olesla
Shlew ool Ll 0a 5 il e Ll 0 s
s ol Olana Ll james i laeiy (VL b oS
CSN A slassls 3l eslital 4 (Xls WSCOL SO
Slacd sl lols & paze slajss Sl eslinal b 5 S
Leas oy slie (lies das
e 5l ol e ol sdows adlas opl 3
Loy oS5 sD Jlad o i pelas il 3 Lo S
glawir b (S bLil i o8 5 oS 56500l )
om0 e amp A st pls onl SnS Sy
b gn b 5 Sl e e el 4 Lo andllas
laaallas g sdyl 3 4 ootls 3 CYP2CL9 S

Al 5L sl L s o

ila yid § e

3 UMk e Dol et (5l Sl akes s
Al el 3T o &ls 5 035 OF O 5 5k
3 o Olsley B is OLS S Olg (S
LS Mg s b jasis oKLl
plel o S (s sl $OL el el

References :

1- Patrono C, Bachmann F, Baigent C, Bode C, De
Caterina R, Charbonnier B, et al. Expert consensus
document on the use of antiplatelet agents. Rev Esp
Cardiol 2004; 57(10): 963-80. [Article in Spanish]

2- Steinhubl SR, Berger PB, Mann JT 3rd, Fry ET,
DeLago A, Wilmer C, et al. Early and sustained dual
oral antiplatelet therapy following percutaneous
coronary intervention: a randomized controlled trial.
JAMA 2002; 288(19): 2411-20.

3- Nguyen TA, Diodati JG, Pharand C. Resistance to
clopidogrel: a review of the evidence. J Am Coll
Cardiol.2005; 45(8): 1157-64.

4- Snoep JD, Hovens MM, Eikenboom JC, van der Bom
JG, Jukema JW, Huisman MV. Clopidogrel
nonresponsiveness in patients undergoing percutaneous
coronary intervention with stenting: a systematic
review and meta-analysis. Am Heart J 2007; 154(2):
221-31.

5- Frere C, Cuisset T, Morange PE, Quilici J, Camoin-Jau
L, Saut N, et al. Effect of cytochrome p450
polymorphisms on platelet reactivity after treatment

1a¥

ek 5 55,0 — ol A ader Sl kel L
o Ol aS ol b (DX 5 e sl 558
S Sl 45 ol 5l e Ol s O,
A8 a5 o als b Oleys o Olsleny L3 ki

S Pl gt Ol b ks OF  aadllae cpl s 3l il
L}_'SW J_2 6})‘.} 92 Q\)t_a.;.* /V\‘/O M_t.“.bﬁ U_i‘ DL

SIS amls 55 s S e D pme 1y el 5 WS
S 5e 4 CYP2C19 %2 § 5t ol s s anlllae (|
YA VARG VS POV ICISWSIP VYA § A SIGTIR R PRI
3l slacamer 53 oS ol Sl 5l YL L Ll
50N CYP2CI9*2 ¢ 50 Ol ja) ol o 55158
534S 6,5 il S 55 .(V8)(//V CYP2C19*3
CYP2C19%2 ol oas T 55 opl (6l jms Coumar
Camezr 53 .(V\ )34 /0/v Y CYP2C19*3 (gl 5 574/
4 CYP2C19 *3 ; CYP2C19 *2 1 s ¢ 5ot 0L

OO) il sl S T /0 5N S5

S ol adii
Slaas s s )8 &S das o 0L ol aslllae b

with clopidogrel in acute coronary syndrome. Am J
Cardiol. 2008; 101(8): 1088-93.

6- Pereillo JM, Maftouh M, Andrieu A, Uzabiaga MF,
Fedeli O, Savi P, et al. Structure and stereochemistry
of the active metabolite of clopidogrel. Drug Metab
Dispos 2002; 30(11): 1288-95.

7- Giusti B, Gori AM, Marcucci R, Saracini C, Vestrini
A, Abbate R. Determinants to optimize response to
clopidogrel in  acute  coronary  syndrome.
Pharmgenomics Pers Med 2010; 3: 33-50.

8- Subraja K, Dkhar SA, Priyadharsini R, Ravindra BK,
Shewade DG, Satheesh S, et al. Genetic
polymorphisms of CYP2C19 influences the response to
clopidogrel in ischemic heart disease patients in the
South Indian Tamilian population. Eur J Clin
Pharmacol 2013; 69(3): 415-22.

9- Hulot JS, Bura A, Villard E, Azizi M, Remones V,
Goyenvalle C, et al. Cytochrome P450 2C19 loss-of-
function polymorphism is a major determinant of
clopidogrel responsiveness in healthy subjects. Blood
2006; 108(7): 2244-7.


http://www.ncbi.nlm.nih.gov/pubmed?term=Patrono%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15469794
http://www.ncbi.nlm.nih.gov/pubmed?term=Bachmann%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15469794
http://www.ncbi.nlm.nih.gov/pubmed?term=Baigent%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15469794
http://www.ncbi.nlm.nih.gov/pubmed?term=Bode%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15469794
http://www.ncbi.nlm.nih.gov/pubmed?term=De%20Caterina%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15469794
http://www.ncbi.nlm.nih.gov/pubmed?term=De%20Caterina%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15469794
http://www.ncbi.nlm.nih.gov/pubmed?term=Charbonnier%20B%5BAuthor%5D&cauthor=true&cauthor_uid=15469794
http://www.ncbi.nlm.nih.gov/pubmed?term=Steinhubl%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=12435254
http://www.ncbi.nlm.nih.gov/pubmed?term=Berger%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=12435254
http://www.ncbi.nlm.nih.gov/pubmed?term=Mann%20JT%203rd%5BAuthor%5D&cauthor=true&cauthor_uid=12435254
http://www.ncbi.nlm.nih.gov/pubmed?term=Fry%20ET%5BAuthor%5D&cauthor=true&cauthor_uid=12435254
http://www.ncbi.nlm.nih.gov/pubmed?term=DeLago%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12435254
http://www.ncbi.nlm.nih.gov/pubmed?term=Wilmer%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12435254
http://www.ncbi.nlm.nih.gov/pubmed?term=Nguyen%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=15837243
http://www.ncbi.nlm.nih.gov/pubmed?term=Diodati%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=15837243
http://www.ncbi.nlm.nih.gov/pubmed?term=Pharand%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15837243
http://www.ncbi.nlm.nih.gov/pubmed/15837243
http://www.ncbi.nlm.nih.gov/pubmed/15837243
http://www.ncbi.nlm.nih.gov/pubmed?term=Snoep%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=17643570
http://www.ncbi.nlm.nih.gov/pubmed?term=Hovens%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=17643570
http://www.ncbi.nlm.nih.gov/pubmed?term=Eikenboom%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=17643570
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20der%20Bom%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=17643570
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20der%20Bom%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=17643570
http://www.ncbi.nlm.nih.gov/pubmed?term=Jukema%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=17643570
http://www.ncbi.nlm.nih.gov/pubmed?term=Huisman%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=17643570
http://www.ncbi.nlm.nih.gov/pubmed?term=Frere%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18394438
http://www.ncbi.nlm.nih.gov/pubmed?term=Cuisset%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18394438
http://www.ncbi.nlm.nih.gov/pubmed?term=Morange%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=18394438
http://www.ncbi.nlm.nih.gov/pubmed?term=Quilici%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18394438
http://www.ncbi.nlm.nih.gov/pubmed?term=Camoin-Jau%20L%5BAuthor%5D&cauthor=true&cauthor_uid=18394438
http://www.ncbi.nlm.nih.gov/pubmed?term=Camoin-Jau%20L%5BAuthor%5D&cauthor=true&cauthor_uid=18394438
http://www.ncbi.nlm.nih.gov/pubmed?term=Saut%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18394438
http://www.ncbi.nlm.nih.gov/pubmed/18394438
http://www.ncbi.nlm.nih.gov/pubmed/18394438
http://www.ncbi.nlm.nih.gov/pubmed?term=Pereillo%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=12386137
http://www.ncbi.nlm.nih.gov/pubmed?term=Maftouh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12386137
http://www.ncbi.nlm.nih.gov/pubmed?term=Andrieu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12386137
http://www.ncbi.nlm.nih.gov/pubmed?term=Uzabiaga%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=12386137
http://www.ncbi.nlm.nih.gov/pubmed?term=Fedeli%20O%5BAuthor%5D&cauthor=true&cauthor_uid=12386137
http://www.ncbi.nlm.nih.gov/pubmed?term=Savi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12386137
http://www.ncbi.nlm.nih.gov/pubmed/?term=Structure+and+stereochemistry+of+the+active+metabolite+of+clopidogrel.+Drug+metabolism+and+disposition
http://www.ncbi.nlm.nih.gov/pubmed/?term=Structure+and+stereochemistry+of+the+active+metabolite+of+clopidogrel.+Drug+metabolism+and+disposition
http://www.ncbi.nlm.nih.gov/pubmed?term=Giusti%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23226041
http://www.ncbi.nlm.nih.gov/pubmed?term=Gori%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=23226041
http://www.ncbi.nlm.nih.gov/pubmed?term=Marcucci%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23226041
http://www.ncbi.nlm.nih.gov/pubmed?term=Saracini%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23226041
http://www.ncbi.nlm.nih.gov/pubmed?term=Vestrini%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23226041
http://www.ncbi.nlm.nih.gov/pubmed?term=Vestrini%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23226041
http://www.ncbi.nlm.nih.gov/pubmed?term=Abbate%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23226041
http://www.ncbi.nlm.nih.gov/pubmed/?term=Determinants+to+optimize+response+to+clopidogrel+in+acute+coronary+syndrome.+Pharmacogenomics+and+personalized+medicine
http://www.ncbi.nlm.nih.gov/pubmed?term=Subraja%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22955794
http://www.ncbi.nlm.nih.gov/pubmed?term=Dkhar%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=22955794
http://www.ncbi.nlm.nih.gov/pubmed?term=Priyadharsini%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22955794
http://www.ncbi.nlm.nih.gov/pubmed?term=Ravindra%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=22955794
http://www.ncbi.nlm.nih.gov/pubmed?term=Shewade%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=22955794
http://www.ncbi.nlm.nih.gov/pubmed?term=Satheesh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22955794
http://www.ncbi.nlm.nih.gov/pubmed/?term=Genetic+polymorphisms+of+CYP2C19+influences+the+response+to+clopidogrel+in+ischemic+heart+disease+patients+in+the+South+Indian+Tamilian+populatio
http://www.ncbi.nlm.nih.gov/pubmed/?term=Genetic+polymorphisms+of+CYP2C19+influences+the+response+to+clopidogrel+in+ischemic+heart+disease+patients+in+the+South+Indian+Tamilian+populatio
http://www.ncbi.nlm.nih.gov/pubmed?term=Hulot%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=16772608
http://www.ncbi.nlm.nih.gov/pubmed?term=Bura%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16772608
http://www.ncbi.nlm.nih.gov/pubmed?term=Villard%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16772608
http://www.ncbi.nlm.nih.gov/pubmed?term=Azizi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16772608
http://www.ncbi.nlm.nih.gov/pubmed?term=Remones%20V%5BAuthor%5D&cauthor=true&cauthor_uid=16772608
http://www.ncbi.nlm.nih.gov/pubmed?term=Goyenvalle%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16772608
https://bloodjournal.ir/article-1-782-en.html

>

response to clopidogrel and cardiovascular events. N
Engl J Med 2009; 360(4): 363-75.
14- Hulot JS, Collet JP, Silvain J, Pena A, Bellemain-

AF b T led Y oy

10- Shuldiner AR, O'Connell JR, Bliden KP, Gandhi A,
Ryan K, Horenstein RB, et al. Association of
cytochrome P450 2C19 genotype with the antiplatelet

effect and clinical efficacy of clopidogrel therapy.
JAMA 2009; 302(8): 849-57.

Appaix A, Barthélémy O, et al. Cardiovascular risk in
clopidogrel-treated patients according to cytochrome

11- Sameer AE, Amany GM, Abdela AA, Fadel SA.
CYP2C19 genotypes in a population of healthy
volunteers and in children with hematological
malignancies in Gaza Strip. Can J Clin Pharmacol
2009; 16(1): e156-62.

12- Anichavezhi D, Chakradhara Rao US, Shewade DG,
Krishnamoorthy R, Adithan C. Distribution of
CYP2C19*17 allele and genotypes in an Indian
population. J Clin Pharm Ther 2012; 37(3): 313-8.

13- Simon T, Verstuyft C, Mary-Krause M, Quteineh L,

P450 2C19*2 loss-of-function allele or proton pump
inhibitor coadministration: a systematic meta-analysis.
J Am Coll Cardiol 2010; 56(2): 134-43.

15- Djaffar Jureidini 1, Chamseddine N, Keleshian S,
Naoufal R, Zahed L, Hakime N. Prevalence of
CYP2C19 polymorphisms in the Lebanese population.
Mol Biol Rep 2011; 38(8): 5449-52.

16- Rogan PK, Svojanovsky S, Leeder JS. Information
theory-based analysis of CYP2C19, CYP2D6 and
CYP3A5 splicing mutations. Pharmacogenetics 2003;

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

Drouet E, Méneveau N, et al. Genetic determinants of

AR

13(4): 207-18.


http://www.ncbi.nlm.nih.gov/pubmed?term=Shuldiner%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=19706858
http://www.ncbi.nlm.nih.gov/pubmed?term=O'Connell%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=19706858
http://www.ncbi.nlm.nih.gov/pubmed?term=Bliden%20KP%5BAuthor%5D&cauthor=true&cauthor_uid=19706858
http://www.ncbi.nlm.nih.gov/pubmed?term=Gandhi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19706858
http://www.ncbi.nlm.nih.gov/pubmed?term=Ryan%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19706858
http://www.ncbi.nlm.nih.gov/pubmed?term=Horenstein%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=19706858
http://www.ncbi.nlm.nih.gov/pubmed?term=Sameer%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=19193970
http://www.ncbi.nlm.nih.gov/pubmed?term=Amany%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=19193970
http://www.ncbi.nlm.nih.gov/pubmed?term=Abdela%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=19193970
http://www.ncbi.nlm.nih.gov/pubmed?term=Fadel%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=19193970
http://www.ncbi.nlm.nih.gov/pubmed/?term=CYP2C19+genotypes+in+a+population+of+healthy+volunteers+and+in+children+with+hematological+malignancies+in+Gaza+Strip
http://www.ncbi.nlm.nih.gov/pubmed?term=Anichavezhi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21916910
http://www.ncbi.nlm.nih.gov/pubmed?term=Chakradhara%20Rao%20US%5BAuthor%5D&cauthor=true&cauthor_uid=21916910
http://www.ncbi.nlm.nih.gov/pubmed?term=Shewade%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=21916910
http://www.ncbi.nlm.nih.gov/pubmed?term=Krishnamoorthy%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21916910
http://www.ncbi.nlm.nih.gov/pubmed?term=Adithan%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21916910
http://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+of+CYP2C19*17+allele+and+genotypes+in+an+Indian+population
http://www.ncbi.nlm.nih.gov/pubmed?term=Simon%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19106083
http://www.ncbi.nlm.nih.gov/pubmed?term=Verstuyft%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19106083
http://www.ncbi.nlm.nih.gov/pubmed?term=Mary-Krause%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19106083
http://www.ncbi.nlm.nih.gov/pubmed?term=Quteineh%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19106083
http://www.ncbi.nlm.nih.gov/pubmed?term=Drouet%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19106083
http://www.ncbi.nlm.nih.gov/pubmed?term=M%C3%A9neveau%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19106083
http://www.ncbi.nlm.nih.gov/pubmed/19106083
http://www.ncbi.nlm.nih.gov/pubmed/19106083
http://www.ncbi.nlm.nih.gov/pubmed?term=Hulot%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=20620727
http://www.ncbi.nlm.nih.gov/pubmed?term=Collet%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=20620727
http://www.ncbi.nlm.nih.gov/pubmed?term=Silvain%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20620727
http://www.ncbi.nlm.nih.gov/pubmed?term=Pena%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20620727
http://www.ncbi.nlm.nih.gov/pubmed?term=Bellemain-Appaix%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20620727
http://www.ncbi.nlm.nih.gov/pubmed?term=Bellemain-Appaix%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20620727
http://www.ncbi.nlm.nih.gov/pubmed?term=Barth%C3%A9l%C3%A9my%20O%5BAuthor%5D&cauthor=true&cauthor_uid=20620727
http://www.ncbi.nlm.nih.gov/pubmed/20620727
http://www.ncbi.nlm.nih.gov/pubmed?term=Djaffar%20Jureidini%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21380557
http://www.ncbi.nlm.nih.gov/pubmed?term=Chamseddine%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21380557
http://www.ncbi.nlm.nih.gov/pubmed?term=Keleshian%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21380557
http://www.ncbi.nlm.nih.gov/pubmed?term=Naoufal%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21380557
http://www.ncbi.nlm.nih.gov/pubmed?term=Zahed%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21380557
http://www.ncbi.nlm.nih.gov/pubmed?term=Hakime%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21380557
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+CYP2C19+polymorphisms+in+the+Lebanese+population
http://www.ncbi.nlm.nih.gov/pubmed?term=Rogan%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=12668917
http://www.ncbi.nlm.nih.gov/pubmed?term=Svojanovsky%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12668917
http://www.ncbi.nlm.nih.gov/pubmed?term=Leeder%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=12668917
https://bloodjournal.ir/article-1-782-en.html

Sci J Iran Blood Transfus Organ 2014; 11(3): 190-196

[ Downloaded from bloodjournal.ir on 2026-06-18 ]

Original Article

Evaluation of common polymorphisms of CYP2C19
in Clopidogrel-treated patients

Poopak B., Taghdisi Sh.:, Heidari M.%, Fallah P.? Khosravipour G.3, Bolouri Sh.%, Golkar T.?

!School of Paramedicine, Tehran Medical Branch of Islamic Azad University, Tehran, Iran
2School of Medicine, Alborz University of Medical Sciences, Karaj, Iran
3peyvand Clinical & Specialty Laboratory, Tehran, Iran

Abstract

Background and Objectives

Clopidogrel is one of the most commonly prescribed drugs to prevent ischemic events
following coronary syndromes or stent placement. The objective of this study was to evaluate
the prevalence of the cytochrome P450 (CYP450) 2C19 enzyme (CYP2C19) genotypes in the
Iranian population.

Materials and Methods

CYP2C19 (*1/*2/*3) variants were analyzed using Polymerase Chain Reaction-Restriction
Length Polymorphism (PCR—RFLP) assays in a representative sample of 154 Iranian patients
with ischemic heart disease in Peyvand Laboratory.

Results

In this study, out of 154 Iranian patients the frequency rates of CYP2C19 *2 were 36 (23.4%)
in heterozygous and 6 (3.9%) in homozygous forms; 112 (72.7%) patients had the normal
genotype.

Conclusions

FDA recommendations are more useful to be practiced in our country than other countries.
Physicians should identify patients and advise them to consider other antiplatelet medications
or alternative dosing strategies in poor metabolizers.
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