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Relation�Between�Severity�of�
Coronary�Artery�Disease�and�

Influence�of�the�Angiotensin�II�Type-1�
Receptor�Gene�Polymorphisms

ABS�TRACT�Objectives:�Angiotensin�II�acts�mainly�via�the�angiotensin�II�type�1�receptor�(AGT1R).
In�association�studies�the�C�allele�has�been�related�to�coronary�vasoconstriction�and�endothelial
proliferation.�We�investigated�the�relationship�between�the�AGT1R�gene�polymorphism�and
severity�of�coronary�artery�disease�in�patients�with�a�first�anterior�acute�myocardial�infarction
(AMI).�Material�and�Methods: The�subjects�were�132�patients�(106�men,�26�women,�59�±�12�years)
with�a�first�anterior�AMI.�Based�on�the�polymorphism�of�the�AGT1R�gene,�they�were�classified
into�two�groups:�Group�1(AA�genotype)�of�91�patients�and�group�2�(AC�and�CC�genotype)�of�41
patients.�The�coronary�artery�disease�extent�score�was�defined�by�the�number�of�coronary�arter-
ies�exhibiting�a�stenosis�>�50%�diameter�reduction.�Results:�There�was�no�significant�difference
in�the�baseline�characteristics�of�patients�(p>�0.05).�The�coronary�artery�disease�extent�score�was
significantly�greater�in�patients�who�have�AGT1R�AC/CC�genotype�(1.93�±�0.82)�than�AGT1R�AA
genotypes�(1.41�±�0.58)�(p<�0.05).�Conclusion: According�to�our�data�the�existence�of�a�slight�as-
sociation�of�the�AGTR1�gene�polymorphism�and�the�coronary�artery�disease�extent�in�patients
with�a�first�anterior�acute�myocardial�infarction�can�be�supposed.�We�suggested�that�a�slight�ev-
idence�on�the�association�between�the�AGTR1�gene�polymorphism�and�the�coronary�artery�dis-
ease�extent.�

Key�Words:�Polymorphism,�genetic;�coronary�artery�disease;�myocardial�infarction;�
coronary�angiography

ÖZET�Amaç:�Anjiyotensin�II�başlıca�anjiyotensin-II�tip�1�reseptör�(AGT1R)�üzerinden�etki�gösterip,
C� allel� ile� ilgili� çalışmalar� koroner� vazokonstriksiyon� ve� endoteliyal� proliferasyon� ile� ilişkili
bulunmuş.� İlk�kez� anteriyor� akut�miyokard� infarktüsü� (AMİ)�geçiren�hastalarda,�AGT1R�gen
polimorfizmi�ile�koroner�arter�hastalığı�şiddeti�arasındaki�ilişkiyi�araştırdık.�Gereç�ve�Yöntemler: İlk
kez� anteriyor� AMİ� geçiren� 132� hasta� (106� erkek,� 26� kadın)� çalışmaya� alındı.� AGT1R� gen
polimorfizmine�göre�hastalar�2�gruba�ayrıldı.�Grup�1�(AA�genotip)�91�hastadan,�grup�2�(AC�ve�CC
genotip)� 41� hastadan� oluşmaktaydı.� Koroner� arter� hastalığı� yaygınlık� skoru,� %50’den� fazla
daralmaya� yol� açan�koroner� arter� sayısı� olarak� tanımlanmaktadır.�Bulgular:�Klinik� özellikleri
bakımından�iki�grup�arasında�anlamlı�fark�yoktu�(p>�0.05).�Koroner�arter�hastalığı�yaygınlık�skoru
AGT1R�AC�/�CC�genotipli�hastalarda�(1.93�±�0.82),�AGT1R�AA�genotipli�hastalara�(1.41�±�0.58)�göre
anlamlı�düzeyde�daha�yüksek�bulundu�(p<�0.05).�Sonuç:�Verilerimize�göre,�ilk�kez�anteriyor�akut
miyokard� infarktüsü� geçiren� hastalarda� koroner� arter� hastalığının� yaygınlığı� ile�AGTR1� geni
arasında�zayıf�bir�ilişkinin�varlığı�öne�sürülebilir.

Anah�tar�Ke�li�me�ler: Genetik�polimorfizm,�koroner�arter�hastalığı,�myoakard�infarktüsü,�
koroner�anjiyografi
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o�ro�nary�ar�tery�di�se�a�se�(CAD)�is�a�mul�ti�fac�-
to�ri�al�di�sor�der,�inf�lu�en�ced�by�en�vi�ron�men�-
tal�and�ge�ne�tic�fac�tors.�Ex�pe�ri�men�tal�stu�di�es

and�cli�ni�cal�tri�als�has�shown that�the�re�nin-an�gi�o�-
ten�sin�system�(RAS)�af�fects�the�pa�to�ge�ne�sis�of�CAD
and�prog�no�sis�of�myo�car�di�al�in�farc�ti�on�(MI).�Thre�e
ma�jor�com�po�nents�of�the�re�nin-an�gi�o�ten�sin�system
are�re�nin�subs�tra�te�an�gi�o�ten�si�no�gen;�an�gi�o�ten�sin-
II,�which�is�a�cru�ci�al�bi�o�lo�gi�cally�ac�ti�ve�pro�duct�of
the�re�nin-an�gi�o�ten�sin�system;�and�the�an�gi�o�ten�sin-
II�type-1�re�cep�tor�(AGTR1).�The�cel�lu�lar�ef�fects�of
an�gi�o�ten�sin�II�are�me�di�a�ted�by�thre�e�struc�tu�rally
dis�tinct�re�cep�tor�subt�ypes,�AT1, AT2 and�AT4.�AT4
re�cep�tors�are�pos�tu�la�ted�to�ha�ve�an�an�ti�fib�ri�noly�tic
ef�fect.�AT2 re�cep�tors�in�hi�bi�ti�on�of�growth�in�the�la�-
te�fe�tal�pha�se.�In�adult�li�fe�AT2 re�cep�tors�be�ing�up-
re�gu�la�ted� in� hyper�trophy� and� in� he�art� fa�i�lu�re.
An�gi�o�ten�sin�II�acts�ma�inly�vi�a�the�an�gi�o�ten�sin�II
type�1�re�cep�tor�(AGTR1)�as�an�acu�te�va�so�cons�tric�-
tor�that�re�gu�la�tes�syste�mic�blo�od�pres�su�re�and�vas-
cu�lar�to�ne.�Furt�her�mo�re,�an�gi�o�ten�sin�II�is�in�vol�ved
in�car�di�ac�and�vas�cu�lar�growth�pro�ces�ses.1 A�poly-
morp�hism� in� the� 3’� un�trans�la�ted� re�gi�on� of� the
AGTR1�has�be�en�des�cri�bed,�cor�res�pon�ding�to�an�A-
C�trans�ver�si�on�at�nuc�le�o�ti�de�po�si�ti�on�1166�of�the
mRNA�se�qu�en�ce.�The�poly�morp�hism�con�sists�of�an
A�or�C�va�ri�ant,�gi�ving�thre�e�dif�fe�rent�pos�sib�le�ge-
noty�pes:�AA,�AC,�or�CC.2

A� poly�morp�hism� in� the� AGTR1� (an� ade�ni�-
ne/cyto�si�ne�[A/C]�ba�se�subs�ti�tu�ti�on�at�po�si�ti�on�1166)
has�be�en�as�so�ci�a�ted�with�es�sen�ti�al�hyper�ten�si�on,3 in-
cre�a�sed� ar�te�ri�al� va�so�cons�tric�ti�on,4,5 and� car�di�ac
hyper�trophy.6 The�se�ve�rity�of�co�ro�nary�at�he�rosc�le�-
ro�sis�po�si�ti�vely�cor�re�la�tes�with�le�vels�of�AGTR1 ex�-
pres�si�on�in�co�ro�nary�ar�te�ri�es.7 In�as�so�ci�a�ti�on�stu�di�es
the�C�al�le�le�has�be�en�re�la�ted�to�co�ro�nary�va�so�cons�-
tric�ti�on�and�ste�no�sis.4,8 Ti�ret�and�co�wor�kers2,9 fo�und
an�as�so�ci�a�ti�on�with�the�risk�of�de�ve�lo�ping�hyper-
ten�si�on�and�isc�he�mic�he�art�di�se�a�se,�whe�re�as�ot�hers
ha�ve�be�en�unab�le�to�con�firm�the�se�fin�dings.10,11

At�he�rosc�le�ro�sis�is�a�syste�mic�di�se�a�se�and�a�clo�-
se�cor�re�la�ti�on�is�fo�und�bet�we�en�co�ro�nary�ar�tery�di-
se�a�se� (CAD)� and� pe�rip�he�ral� en�dot�he�li�al
dysfunc�ti�on.12,13� The�se�ve�rity�of�co�ro�nary�at�he�rosc�-
le�ro�sis�po�si�ti�vely�cor�re�la�tes�with�le�vels�of�AGTR1
ex�pres�si�on�in�co�ro�nary�ar�te�ri�es.7

In�this�study,�we�tes�ted�the�hypot�he�sis�that�the
AGTR1�ge�ne�poly�morp�hism�co�uld�mo�dify�the�im-
pact�of�the�co�ro�nary�ana�tomy�in�pa�ti�ents�with�a
first�acu�te�an�te�ri�or�myo�car�di�al�in�farc�ti�on.

MA TE RI AL AND MET HODS

Sub�ject�Po�Pu�la�tı�on

The�sub�jects�we�re�132�con�se�cu�ti�ve�pa�ti�ents�(106
men,�26�wo�men,�59±12�ye�ars)�with�a�first�acu�te�an-
te�ri�or�myo�car�di�al�in�farc�ti�on.�The�di�ag�no�sis�of�an-
te�ri�or�AMI�was�es�tab�lis�hed�with�typi�cal�chest�pa�in
las�ting�≥�30�mi�nu�tes,�di�ag�nos�tic�in�cre�a�se�in�se�rum
cre�a�ti�ne�ki�na�se-MB,�and�the�pre�sen�ce�of�at�le�ast
two�of�ECG�cri�te�ri�a�(ST�ele�va�ti�on�≥�2�mm�in�pre-
cor�di�al�de�ri�va�ti�ons,�and�≥1�mm�in�limb�de�ri�va�ti�-
ons).� The� study� pro�to�col� was� ap�pro�ved� by� the
et�hics�com�mit�te�e�of�our�de�part�ment,�and�in�for�med
con�sent�was�ob�ta�i�ned�from�all�pa�ti�ents.�Ba�sed�on
the�poly�morp�hism�of�the�AGTR1�ge�ne,�they�we�re
clas�si�fi�ed�in�to�two�gro�ups:�Gro�up�1�(AA�ge�noty�pe)
of�91�pa�ti�ents�and�gro�up�2�(AC�and�CC�ge�noty�pe)�of
41�pa�ti�ents.

Qu�an�tı�ta�tı�ve�co�ro�nary�Study

Co�ro�nary�an�gi�og�rams�we�re�per�for�med�132�con�se�-
cu�ti�ve�pa�ti�ents�who�we�re�ad�mit�ted�to�a�co�ro�nary
an�gi�og�raphy�la�bo�ra�tory with�acu�te an�te�ri�or�MI.
Car�di�ac�cat�he�te�ri�sa�ti�on�was�per�for�med�ac�cor�ding
to�ro�u�ti�ne�pro�ce�du�res.�Co�ro�nary�an�gi�og�rams�we�re
re�cor�ded�on�CD,�and�analy�zed.14 The�co�ro�nary�ar-
te�ri�es�we�re�in�de�pen�dently�analy�zed�by�2�ex�pe�ri�-
en�ced� car�di�o�lo�gists� thro�ug�ho�ut� the� study� who
we�re�una�wa�re�of�cli�ni�cal�and�ge�ne�tic�da�ta.�Ves�sel
di�a�me�ters�we�re�as�ses�sed�by�ca�li�per�re�a�ding.�CAD
was�de�fi�ned�as�ste�no�sis�≥50%�in�a�ma�jor�co�ro�nary
ar�tery�or�in�a�ma�jor�branch.�Se�ve�rity�of CAD�was
clas�si�fi�ed�as�1-,�2-,�or�3-ves�sel�di�se�a�se.�The�co�ro�-
nary�ar�tery�di�se�a�se�ex�tent�sco�re�was�de�fi�ned�by�the
num�ber�of�co�ro�nary�ar�te�ri�es�ex�hi�bi�ting�a�ste�no�sis
>�50%�di�a�me�ter�re�duc�ti�on. Left�ven�tri�cu�lar�ejec�ti�-
on�frac�ti�on�(LVEF)�was�as�ses�sed�by�ven�tri�cu�log�-
raphy.��

de�ter�mı�na�tı�on�of�the�ge�noty�PeS�

Ge�no�mic�DNA�was� ex�trac�ted� from�whi�te� blo�od
cells. The�AGTR1�ge�ne�poly�morp�hism�was�iden�ti�-



fi�ed�by�a�mis�match-poly�me�ra�se�cha�in�re�ac�ti�on/res�-
tric�ti�on�frag�ment�length�poly�morp�hism�stra�tegy�by
a�la�bo�ra�tory�staff�mem�ber�who�was�una�wa�re�of�the
cli�ni�cal�de�ta�ils.15� Di�ges�ted�pro�ducts�we�re�se�pa�ra�ted
with�aga�ro�se�gel�elec�trop�ho�re�sis�(Fi�gu�re 1).

Sta�tıS�tı�cal�analy�SıS�

All�da�ta�we�re�ex�pres�sed�as�me�an�±�SD.�Ba�sed�on�the
re�sults�of�AGTR1�ge�ne�poly�morp�hism�analy�sis,�the
pa�ti�ents�we�re�clas�si�fi�ed�in�to�two�gro�ups:�Gro�up�1;
AGTR1�AA�ge�noty�pe,�gro�up�2;�AGTR1�AC�/�CC�ge-
noty�pe.�The�va�ri�o�us�pa�ra�me�ters�men�ti�o�ned�abo�ve
we�re�com�pa�red�bet�we�en�the�se�two�gro�ups. The�sta-
tis�ti�cal�analy�sis�was�per�for�med�with�SPSS�for�Win-
dows.

Me�an,�stan�dard�de�vi�a�ti�on�and�me�di�an�va�lu�es
we�re�com�pu�ted�for�va�ri�ab�les.�Chi-squ�a�re�and�t�tests
we�re�used�for�com�pa�ri�sons�bet�we�en�gro�ups�for�ca-
te�go�ri�cal� and�con�ti�nu�o�us�va�ri�ab�les,� res�pec�ti�vely.
Pe�ar�son� or� Spe�ar�man� cor�re�la�ti�on� analy�ses� we�re
used�to�de�ter�mi�ne�pos�sib�le�cor�re�la�ti�ons�bet�we�en
dif�fe�rent�va�ri�ab�les.�A�p-va�lu�e�less�than�0.05�was
con�si�de�red�sig�ni�fi�cant.

RE SULTS

clı�nı�cal�Pa�ra�me�terS

Age,�dis�tri�bu�ti�on�of�gen�der,�smo�king,�hyper�ten�si�-
on,�di�a�be�tes�mel�li�tus,�hyper�li�pi�de�mi�a�sho�wed�no

sig�ni�fi�cant�dif�fe�ren�ces�bet�we�en�the�gro�ups�(Tab�le
1).�

an�gı�o�ten�Sın-ıı�tyPe-1�re�ceP�tor�ge�ne�

Poly�morP�hıSm

Analy�sis�of�AGTR1�ge�ne�poly�morp�hism�sho�wed
that�91 pa�ti�ents�be�lon�ged�to�the�AGTR1�AA�ge-
noty�pe,�36 pa�ti�ents�be�lon�ged�to�the�AGTR1�AC�ge-
noty�pe�and�5 pa�ti�ents�be�lon�ged�to�the�AGTR1�CC
ge�noty�pe.�Ge�noty�pe�was�not�ava�i�lab�le�in�18�ca�ses
be�ca�u�se�of�unin�ter�pre�tab�le�res�tric�ti�on�di�gest.�Ove-
rall�ge�noty�pe�fre�qu�en�ci�es�for�wild�type�(AA),�he�te�-
rozy�go�us� (AC),� and� ho�mozy�go�us� (CC)
poly�morp�hisms�we�re�91� (69%),�36� (27%),�and�5
(4%)�among�ca�ses.�Tab�le�2 shows�the�ge�noty�pe�dis-
tri�bu�ti�on�and�al�le�le�fre�qu�ency�of�the�AGTR1�ge�ne
poly�morp�hism� in� pa�ti�ents� with� a� first� an�te�ri�or
AMI.�The�ob�ser�ved�pre�va�len�ces�of�the�AGTR1�ge-
noty�pes�ag�re�e�with�the�fre�qu�en�ci�es�pre�dic�ted�by
Hardy-We�in�berg�equ�i�lib�ri�um.�
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FIGURE 1: Gel electrophoresis of the AGTR1 polymorphism. 0: a DNA size
marker (100bp) ,1:AA, 2:CC, 3:AA, 4:AC, 5:CC, 6:CC, 7:AA, 8:CC, 9:CC,
10:AA, 11:AA, 12:AC, 13:AA, 14:AC, 15:AA, 16:AA, 17:AA.

AGTR1 AA AGTR1 AC / CC 

Genotype (n= 91) Genotype (n= 41) p Value

Age (yr) 58±12 60±13 NS

Gender (F/M) 20 / 71 6 / 35 NS

HT 27 (29%) 10 (24%) NS

DM 9 (9%) 3 (7%) NS

Smoking 51 (56%) 25 (60%) NS

Hyperlipidemia 24 (26%) 10 (24%) NS

TABLE 1: Clinical characteristics of patients according
to AGTR1 gene polymorphism..

AGTR1 : Angiotensin II Type 1 Receptor, F : Female, M : Male, 

HT : Hypertension,   DM : Diabetes Mellitus, NS : Not significant.

AGTR1 Genotype Genotype Frequency

AA 91 (69%)  

AC 36 (27%)

CC 5 (4%)

AGTR1 Alleles Allele Frequency

A Allele 218 (83%)

C Allele 46 (17%)

TABLE 2: Angiotensin-II type-1 receptor (AGTR1)
genotypes and allele frequencies in patients with a first

acute anterior myocardial infarction.



re�SultS�of�Qu�an�tı�ta�tı�ve�co�ro�nary�Study

The�co�ro�nary�ar�tery�di�se�a�se�ex�tent�sco�re�was�sig�ni�-
fi�cantly� gre�a�ter� in� pa�ti�ents� who� ha�ve� AGTR1
AC/CC�ge�noty�pe�than�AGTR1�AA�ge�noty�pes.�Al�so,
left�ven�tri�cu�lar�ejec�ti�on�frac�ti�on�(LVEF)�was�sig�ni�-
fi�cantly�lo�wer�in�pa�ti�ents�who�ha�ve�AGTR1�AC/CC
ge�noty�pe�than�AGTR1�AA�ge�noty�pes�(Tab�le�3,�p<
0.05). In�the�cor�re�la�ti�on�analy�sis�age�(r=�0.278,�p=
0.021),�LVEF�(r=�0.176,�p=�0.04)�and�AGT1R�ge�ne
(r=�0.315,�p=�0.03)�cor�re�la�ted�with�co�ro�nary�ar�tery
di�se�a�se�ex�tent�sco�re�(r=�0.278,�p=�0.021).

DIS CUS SI ON

Pro�vi�ded�that�LV�func�ti�on�is�partly�de�ter�mi�ned�by
the�ana�tomy�of�the�co�ro�nary�ves�sels,�at�le�ast�af�ter
myo�car�di�al�in�farc�ti�on,�the�study�of�pos�sib�le�as�so�ci�-
a�ti�ons�bet�we�en�bi�o�lo�gic�or�ge�ne�tic�mar�kers�and�LV
func�ti�on�war�rants�ta�king�in�to�ac�co�unt�the�se�ana�to�-
mic�fac�tors.16

Re�nin-an�gi�o�ten�sin�system�(RAS)�was�pro�po�sed
to�be�in�vol�ved�in�the�ge�ne�sis of�at�he�rosc�le�ro�sis,�an
in�cre�a�sing�num�ber�of�re�ports�ha�ve�fo�cu�sed�on�the
as�so�ci�a�ti�on�of�poly�morp�hisms�of�the�RAS�and�co-
ro�nary�ar�tery�di�se�a�se�(CAD).8,14,17,18

An�gi�o�ten�sin� II,� ge�ne�ra�ted� at� the� end�of� the
enz�yma�tic�cas�ca�de�of�the�RAS,�is�a�po�wer�ful�va�so�-
cons�tric�tor�and�a�growth-pro�mo�ting�fac�tor�for�vas-
cu�lar� smo�oth musc�le cells.7,19-21 Be�ca�u�se� the
re�sul�ting�vas�cu�lar�hyper�trophy�co�uld�play�a�ro�le�in
de�ve�lop�ment�of�ar�te�ri�al�wall�thic�ke�ning,�it�has�be�-
en�pro�po�sed�that�poly�morp�hisms�of the�an�gi�o�ten�sin
II�type�1�re�cep�tor�(AGTR1),�which�ap�pe�ars�to�be
the�pri�mary�re�cep�tor�me�di�a�ting�the�ef�fects�of�an�gi�-
o�ten�sin� II� in�hu�man�be�ings,� are� as�so�ci�a�ted�with
CAD.22,�23

The�se�ve�rity�of�co�ro�nary�at�he�rosc�le�ro�sis�po�si�-
ti�vely�cor�re�la�tes�with�le�vels�of�AGTR1�ex�pres�si�on
in�co�ro�nary�ar�te�ri�es.24 At�he�rosc�le�ro�sis�is�a�syste�mic
di�se�a�se�and�a�clo�se�cor�re�la�ti�on�is�fo�und�bet�we�en�co-
ro�nary�ar�tery�di�se�a�se�(CAD)�and�pe�rip�he�ral�en�dot�-
he�li�al�dysfunc�ti�on.12,25 Pa�ti�ents�who�ha�ve�an�te�ri�or
AMI�ha�ve�a�se�ve�re�co�ro�nary�at�he�rosc�le�ro�sis.�The�re-
fo�re�we�stu�di�ed�pa�ti�ents�who�ha�ve�an�te�ri�or�AMI.
In�the�COR�GE�NE�study,�no�re�la�ti�on�bet�we�en�the
mag�ni�tu�de�of�co�ro�nary�at�he�rosc�le�ro�sis�and�the�pre-
sen�ce�of� the�AGTR1�poly�morp�hism.13 Ho�we�ver,
Na�ka�uc�hi� et� al.�ha�ve� sug�ges�ted� that� the�AGTR1
poly�morp�hism�in�Ja�pa�ne�se�pa�ti�ents�was�re�la�ted�to
se�ve�rity�of�co�ro�nary�ste�no�sis.8 Al�so,�we�ha�ve�fo�und
that�sig�ni�fi�cantly�gre�a�ter�co�ro�nary�ar�tery�di�se�a�se
ex�tent�in�pa�ti�ents�with�AGTR1�AC/CC�ge�ne�poly-
morp�hism.�It�was�an�im�por�tant�fin�ding�in�our�study
that,� in� con�trast� to� pre�vi�o�us� re�ports.8,13,17 The
AGTR1�A1166C�poly�morp�hism�ten�ded�to�be�as�so�-
ci�a�ted�with�hig�her�CAD�risk.�

In�the�pre�sent�study,�it�has�be�en�shown�that
the�re�was�a�re�la�ti�ons�hip�bet�we�en�AGTR1�ge�noty�-
pes�and�CAD�se�ve�rity.�CAD�se�ve�rity�was�hig�her�in
AC�and�CC�than�AA�ge�noty�pes.�In�ca�ses�with�C�al-
le�le�it�can�be�cla�i�med�that�ha�ve�high�Ang�II�le�vel,
and�comp�lex�struc�tu�ral�chan�ges�re�la�ted�at�he�rosc�le�-
ro�sis�and/or�ar�te�ri�osc�le�ro�sis.����

A� pos�sib�le� physi�o�lo�gi�cal� mec�ha�nism� of� the
pre�sen�ce�of�a�C�al�le�le� in� the�AGTR1�ge�ne�poly-
morp�hism�has�not�be�en�cla�ri�fi�ed.�Se�ve�ral�G�pro�te�-
in-co�up�led�re�cep�tors�ex�hi�bit�down-re�gu�la�ti�on�du�e
to�in�cre�a�sed�ago�nist�sti�mu�la�ti�on.�Mil�ler�et.al�ha�ve
sug�ges�ted�that�the�C�al�le�le�of�the�AGTR1�ge�ne�poly-
morp�hism�is�re�la�ted�to�aug�men�ted�an�gi�o�ten�sin�II
ac�ti�vity.26

Peng�et�al.�ha�ve�re�por�ted�that�the�re�is�no�as�so�-
ci�a�ti�on�bet�we�en�AGTR1�ge�ne�A1166/C�poly�morp�-
hism�and�oc�cur�ren�ce�of�early-on�set�CHD.�AGTR1
ge�ne�A1166/C�poly�morp�hism�has�no�ef�fect�on�plas�-
ma�li�pid�le�vels.27 Al�so,�we�ha�ve�fo�und�that�the�re�is
no�re�la�ti�ons�hip�bet�we�en�AGTR1�ge�ne�poly�morp�-
hism�and�plas�ma�li�pid�le�vels.�

Li�u�et.al�ha�ve�re�por�ted�that�the�A1166C�poly-
morp�hism�ne�it�her�rep�re�sents�a�risk�fac�tor�for�ad-
ver�se�events�comp�li�ca�ting�co�ro�nary�in�ter�ven�ti�ons
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AGTR1 AA AGTR1 AC/CC 

Genotype (n= 91) Genotype (n= 41) p value

Coronary Score 1.41±0.58 1.93±0.82 < 0.05

LV EF 43.6% 37.3% < 0.05

TABLE 3: Angiographic characteristics of patients 
according to AGTR1 gene polymorphism.

AGTR1 : Angiotensin II Type 1 Receptor, LV EF : Left ventricular ejection fraction.



nor� se�ems� to�ha�ve� sig�ni�fi�cant� im�pact�on� furt�her
long-term�pro�ces�ses�such�as�de�ve�lop�ment�and�se-
ve�rity�of�CAD.24� Furt�her�mo�re,�Ha�mon�et.al�ha�ve
re�por�ted� that� the� sub�jects� ho�mozy�go�us� for� the
AGTR1� CC� mu�ta�ti�on� had� a� sig�ni�fi�cantly� lo�wer
ejec�ti�on� frac�ti�on� than� tho�se� with� al�le�le� A
(AC+AA).28 In� ad�di�ti�on,�we� fo�und� that� ejec�ti�on
frac�ti�on�was�sig�ni�fi�cantly�lo�wer�in�pa�ti�ents�with
AGTR1�CC�and�AGTR1�AC�than�AGTR1�AA.

Ne�vert�he�less� Gurc�ha�la� et.al� ha�ve� re�por�ted
that,�the�ir�study�do�es�not�sup�port�the�ro�le�of�the
ACE�I/D�and�AGTR1�A1166C�poly�morp�hisms�in
the�de�ter�mi�na�ti�on�of�the�left�ven�tri�cu�lar�si�ze�and
per�for�man�ce�in�pa�ti�ents�with�sig�ni�fi�cant�co�ro�nary
at�he�rosc�le�ro�sis.�Ho�we�ver,�it�in�di�ca�tes�that�the�inf�-
lu�en�ce�of�poly�morp�hisms�may�be�pre�sent�in�spe�ci�-
fic�pa�ti�ent�po�pu�la�ti�ons.29 Ho�we�ver,�in�a�pre�vi�o�us
study,�we�fo�und�that�ACE�I/D�ge�ne�poly�morp�hisms
may� af�fect� right� ven�tri�cu�lar� myo�car�di�al� per�for�-
man�ce�in�dex�af�ter�a�first�acu�te�an�te�ri�or�myo�car�di�al
in�farc�ti�on.30

A1166C�mu�ta�ti�on�is�lo�ca�ted�in�a�non�trans�la�ted
re�gi�on�of�the�ge�ne,�and�it�has�be�en�shown�that�the
fre�qu�ency�of�the�C�al�le�le�is�in�cre�a�sed�in�pa�ti�ents
with�hyper�ten�si�on.3 Ho�we�ver,�we�fo�und�that�the�-
re�is�no�re�la�ti�ons�hip�bet�we�en�AGTR1�ge�ne�poly-
morp�hism� and� hyper�ten�si�on.� Al�so,� an
ade�ni�ne/cyto�si�ne�(A/C)�ba�se�subs�ti�tu�ti�on�at�po�si�ti�-
on�1166�in�the�AGTR1�ge�ne�is�as�so�ci�a�ted�with�the
in�ci�den�ce�of�es�sen�ti�al�hyper�ten�si�on�and�in�cre�a�sed
co�ro�nary�ar�tery�va�so�cons�tric�ti�on.�The�se�re�sults�in-
di�ca�te�in�cre�a�sed�res�pon�ses�to�an�gi�o�ten�sin�II�in�pa-
ti�ents�with� the�CC�ge�noty�pe.�The�mec�ha�nism�is
pre�ser�ved�du�ring�ACE�in�hi�bi�ti�on,�which�in�it�self
al�so�in�cre�a�sed�the�res�pon�se�to�an�gi�o�ten�sin�II.�This
re�ve�als�that�the�A1166C�poly�morp�hism�may�be�in
lin�ka�ge�di�se�qu�i�lib�ri�um�with�a�func�ti�o�nal�mu�ta�ti�on
that� al�ters� an�gi�o�ten�sin� II� res�pon�si�ve�ness,�which
may�exp�la�in�the�des�cri�bed�re�la�ti�on�bet�we�en�this
poly�morp�hism�and�car�di�o�vas�cu�lar�ab�nor�ma�li�ti�es�.31

Al�so,�Hin�dorff�et.al�ha�ve�re�por�ted�that�the�re�was�a

sug�ges�ti�on�of�in�cre�a�sed�risk�of�in�ci�dent�CHF�and
isc�he�mic�stro�ke�as�so�ci�a�ted�with�the�CC�ge�noty�pe,
re�la�ti�ve�to�the�AA�ge�noty�pe,�in�whi�te�par�ti�ci�pants
with�tre�a�ted�hyper�ten�si�on�at�ba�se�li�ne.32

Xu�e�et.al�ha�ve�re�por�ted�that�AGTR1�ge�ne�con-
tri�bu�ted�to�type-2�Di�a�be�tes�Mel�li�tus�comp�li�ca�ted
by�hyper�ten�si�on,�but�is�only�as�so�ci�a�ted�with�ca�ses
of�ele�va�ted�systo�lic�blo�od�pres�su�re.33 Coll�et.al�ha�-
ve�re�por�ted�that�sus�cep�ti�bi�lity�to�fas�ter�prog�res�si�on
to�end� sta�ge� re�nal�di�se�a�se� is� as�so�ci�a�ted�with� the
AGTR1�A1166C�poly�morp�hism.34 Mo�re�o�ver,�Mil�ler
et.al�ha�ve�re�por�ted�that�the�se�re�sults�sug�gest�that
the�re�is�a�re�la�ti�ons�hip�bet�we�en�the�AGTR1�A1166C
poly�morp�hism�and�the�hu�mo�ral�and�re�nal�he�mody-
na�mic�res�pon�ses�to�AGTR1�bloc�ka�de�and�to�An�gi�-
o�ten�sin�II�in�fu�si�on�in�the�so�di�um-rep�le�te�sta�te,�and
that�the�C�al�le�le�is�as�so�ci�a�ted�with�en�han�ced�in�tra�-
re�nal�and�pe�rip�he�ral�An�gi�o�ten�sin�II�ac�ti�vity.�Furt-
her�stu�di�es�are�re�qu�i�red�to�de�ter�mi�ne�the�ge�ne�tic
lo�cus� for� this�ef�fect.26 Ho�we�ver,� the�A1166—>C
poly�morp�hism�in�the�an�gi�o�ten�sin-II�type�1�re�cep�-
tor�ge�ne�do�es�not�con�tri�bu�te�to�the�ge�ne�tic�sus�cep�-
ti�bi�lity� to� di�a�be�tic� nep�hro�pathy� or� pro�li�fe�ra�ti�ve
re�ti�no�pathy�in�ca�u�ca�si�an�In�su�lin�De�pen�dent�Di�a�-
be�tes�Mel�li�tus.35

The�re�are,�ho�we�ver,�so�me�li�mi�ta�ti�ons�of�this
study�that�sho�uld�be�no�ted.�As�the�AGTR1 CC�ge-
noty�pe�ho�mozy�go�tes�are�in�fre�qu�ent�in�the�ge�ne�ral
po�pu�la�ti�on,�lar�ge�study gro�ups�are�re�qu�i�red�to�es-
tab�lish�sig�ni�fi�cant�as�so�ci�a�ti�ons with�di�se�a�sed�phe-
noty�pe.

CONC LU SI ON

Our�da�ta�pro�vi�de�evi�den�ce�for�an�as�so�ci�a�ti�on�of�the
AGTR1�ge�ne�poly�morp�hism�and�the�co�ro�nary�ar-
tery�di�se�a�se�ex�tent�in�pa�ti�ents�with�a�first�an�te�ri�or
acu�te�myo�car�di�al�in�farc�ti�on.�The�re�fo�re,�we�sug�ges�-
ted�that�sig�ni�fi�cantly�gre�a�ter�co�ro�nary�ar�tery�di�se�-
a�se�ex�tent� in�pa�ti�ents�with�AGTR1�AC/CC�ge�ne
poly�morp�hism.��Ho�we�ver,�furt�her�stu�di�es�are�re�qu�-
i�red�to�es�tab�lish�a�re�la�ti�on.

RELATION�BETWEEN�SEVERITY�OF�CORONARY�ARTERY�DISEASE�AND�INFLUENCE�OF�THE�ANGIOTENSIN... Önder�ÖZTÜRK�et�al

Turkiye�Klinikleri�J�Cardiovasc�Sci�2008;20(3) 155



Önder�ÖZTÜRK�ve�ark. KORONER�ARTER�HASTALIĞININ�ŞİDDETİ�İLE�ANJİYOTENSİN-II�TİP�1�RESEPTÖR�GEN�POLİMORFİZMİ...

Turkiye�Klinikleri�J�Cardiovasc�Sci�2008;20(3)156

1. Ye S, Dhillon S, Seear R, Dunleavey L, Day LB,
Bannister W, et al. Epistatic interaction between
variations in the angiotensin I converting enzyme
and angiotensin II type 1 receptor genes in rela-
tion to extent of coronary atherosclerosis. Heart
2003;89:1195-9.

2. Tiret L, Bonnardeaux A, Poirier O, Ricard S, Mar-
ques-Vidal P, Evans A, et al. .Synergistic effects
of angiotensin-converting enzyme and an-
giotensin-II type 1 receptor gene polymorphisms
on risk of myocardial infarction. Lancet
1994;344:910-3. 

3. Bonnardeaux A, Davies E, Jeunemaitre X, Féry I,
Charru A, Clauser E, et al.  Angiotensin II type 1
receptor gene polymorphisms in human essential
hypertension. Hypertension  1994;24:63-9.

4. Amant C, Hamon M, Bauters C, Richard F, Hel-
becque N, McFadden EP, et al. The angiotensin
II type 1 receptor gene polymorphism is associ-
ated with coronary artery vasoconstriction. J Am
Coll Cardiol 1997;29:486-90.

5. Henrion D, Amant C, Benessiano J, Philip I,
Plantefève G, Chatel D, et al. Angiotensin II type
1 receptor gene polymorphism is associated with
an increased vascular reactivity in the human
mammary artery in vitro. J Vasc Res 1998;35:356-
62.

6. Osterop AP, Kofflard MJ, Sandkuijl LA, ten Cate
FJ, Krams R, Schalekamp MA, et al. AT1 recep-
tor A/C1166 polymorphism contributes to cardiac
hypertrophy in subjects with hypertrophic car-
diomyopathy. Hypertension 1998; 32:825-30.

7. Gross CM, Gerbaulet S, Quensel C, Krämer J,
Mittelmeier HO, Luft FC, et al. Angiotensin II type
1 receptor expression in human coronary arteries
with variable degrees of atherosclerosis. Basic
Res Cardiol  2002;97:327-33.

8. Nakauchi Y, Suehiro T, Yamamoto M, Yasuoka
N, Arii K, Kumon Y, et al. Significance of an-
giotensin I-converting enzyme and angiotensin II
type 1 receptor gene polymorphisms as risk fac-
tors for coronary heart disease. Atherosclerosis
1996;125:161-9.

9. Tiret L, Blanc H, Ruidavets JB, Arveiler D, Luc G,
Jeunemaitre X, et al. Gene polymorphisms of the
renin-angiotensin system in relation to hyperten-
sion and parental history of myocardial infarction
and stroke: the PEGASE study. Projet d'Etude des
Gènes de l'Hypertension Artérielle Sévère à mod-
érée Essentielle. J Hypertens  1998;16:37-44.

10. Schmidt S, Beige J, Walla-Friedel M, Michel MC,
Sharma AM, Ritz E. A polymorphism in the gene
for the angiotensin II type 1 receptor is not asso-
ciated with hypertension. J Hypertens
1997;15:1385-8.

11. Castellano M, Muiesan ML, Beschi M, Rizzoni D,
Cinelli A, Salvetti M, et al. Angiotensin II type 1 re-
ceptor A/C1166 polymorphism. Relationships with
blood pressure and cardiovascular structure. Hy-
pertension 1996;28: 1076-80.

12. Celermajer DS. Endothelial dysfunction: does it
matter? Is it reversible? J Am Coll Cardiol
1997;30:325-33. 

13. Öngen Z, Yılmaz Y [The pathogenesis of athero-
sclerosis]. Turkiye Klinikleri J Int Med Sci 2006; 2:
1-9. 

14. Jeunemaitre X, Ledru F, Battaglia S, Guillanneuf
MT, Courbon D, Dumont C, et al. Genetic poly-
morphisms of the renin-angiotensin system and
angiographic extent and severity of coronary ar-
tery disease: the CORGENE study. Hum Genet
1997;99:66-73.

15. Hingorani AD, Brown MJ. A simple molecular
assay for the C1166 variant of the angiotensin II
type 1 receptor gene. Biochem Biophys Res Com-
mun 1995;213:725-9. Erratum in: Biochem Bio-
phys Res Commun 1996;218:420. 

16. Ledru F, Blanchard D, Battaglia S, Jeunemaitre
X, Courbon D, Guize L, et al. Relation between
severity of coronary artery disease, left ventricular
function and myocardial infarction, and influence
of the ACE I/D gene polymorphism. Am J Cardiol
1998;82:160-5.

17. Alvarez R, Reguero JR, Batalla A, Iglesias-
Cubero G, Cortina A, Alvarez V, et al. An-
giotensin-converting enzyme and angiotensin II
receptor 1 polymorphisms: association with early
coronary disease. Cardiovasc Res 1998;40:375-9.

18. Gardemann A, Nguyen QD, Humme J, Stricker J,
Katz N, Tillmanns H, et al. Angiotensin II type 1
receptor A1166C gene polymorphism. Absence
of an association with the risk of coronary artery
disease and myocardial infarction and of a syner-
gistic effect with angiotensin-converting enzyme
gene polymorphism on the risk of these diseases.
Eur Heart J 1998;19(11):1657-65.

19. Daemen MJ, Lombardi DM, Bosman FT,
Schwartz SM. Angiotensin II induces smooth mus-
cle cell proliferation in the normal and injured rat
arterial wall. Circ Res  1991;68:450-6.

20. Powell JS, Clozel JP, Müller RK, Kuhn H, Hefti F,
Hosang M, et al. Inhibitors of angiotensin-con-
verting enzyme prevent myointimal proliferation
after vascular injury. Science  1989;245:186-8.

21. Gören B, Fen T [Angiotensin Receptor Antago-
nists]. Turkiye Klinikleri J Cardiol 2003; 16:425-
32.

22. van Geel PP, Pinto YM, Buikema H, van Gilst WH.
Is the A1166C polymorphism of the angiotensin II
type 1 receptor involved in cardiovascular dis-
ease? Eur Heart J  1998;19(Suppl G):G13-7. 

23. Seyfeli S, Üstünel İ, Değer N, Demir R [Extracel-
lular matrıx andıts relatıon wıth some cardıovas-
cular dıseases]. Turkiye Klinikleri J Cardiol 2001;
14:359-69.

24. Stangl K, Cascorbi I, Stangl V, Laule M,
Mrozikiewicz PM, Schwarz M, et al. A1166C poly-
morphism of the angiotensin II type 1 receptor
gene and risk of adverse events after coronary

catheter interventions. Am Heart J  2000;140:170-
5.

25. Baykal Y, Tüzün A, Kocabalkan F [The patho-
genesis of atherosclerosis]. Turkiye Klinikleri J
Med Sci 1998; 18:360-8. 

26. Miller JA, Thai K, Scholey JW. Angiotensin II type
1 receptor gene polymorphism predicts response
to losartan and angiotensin II. Kidney Int
1999;56:2173-80. 

27. Peng J, Peng S, Gong W [Association between
early-onset coronary heart disease and an-
giotensin II type 1 receptor gene polymorphism].
Zhonghua Yi Xue Za Zhi  2002;82:471-3.

28. Hamon M, Amant C, Bauters C, Richard F, Hel-
becque N, McFadden E, et al.  Association of an-
giotensin converting enzyme and angiotensin II
type 1 receptor genotypes with left ventricular
function and mass in patients with angiographi-
cally normal coronary arteries. Heart
1997;77(6):502-5. 

29. Gruchala M, Ciećwierz D, Ochman K, Wasag B,
Koprowski A, Wojtowicz A, et al. Left ventricular
size, mass and function in relation to angiotensin-
converting enzyme gene and angiotensin-II type 1
receptor gene polymorphisms in patients with
coronary artery disease. Clin Chem Lab Med
2003;41:522-8.

30. Ozturk O, Ulgen MS, Tekes S, Ozturk U, Toprak
N. Influence of angiotensin-converting enzyme I/D
gene polymorphism on the right ventricular my-
ocardial performance index in patients with a first
acute anterior myocardial infarction. Circ J
2005;69:211-5.

31. van Geel PP, Pinto YM, Voors AA, Buikema H,
Oosterga M, Crijns HJ, et al. Angiotensin II type 1
receptor A1166C gene polymorphism is associ-
ated with an increased response to angiotensin II
in human arteries. Hypertension 2000;35:717-21.

32. Hindorff LA, Heckbert SR, Tracy R, Tang Z, Psaty
BM, Edwards KL, et al. Angiotensin II type 1 re-
ceptor polymorphisms in the cardiovascular health
study: relation to blood pressure, ethnicity, and
cardiovascular events. Am J Hypertens
2002;15:1050-6.

33. Xue YM, Zhou L, Luo R. Correlation between an-
giotensin II type 1 receptor gene polymorphism
and type 2 diabetes mellitus complicated by hy-
pertension. Di Yi Jun Yi Da Xue Xue Bao
2002;22:444-6.

34. Coll E, Campos B, González-Núñez D, Botey A,
Poch E.  Association between the A1166C poly-
morphism of the angiotensin II receptor type 1 and
progression of chronic renal insufficiency. J
Nephrol  2003;16:357-64.

35. Tarnow L, Cambien F, Rossing P, Nielsen FS,
Hansen BV, Ricard S, et al.  Angiotensin-II type 1
receptor gene polymorphism and diabetic mi-
croangiopathy. Nephrol Dial Transplant
1996;11:1019-23.

REFERENCES


