ASSOCIATIONSBETWEEN eNOSAND AGT GENE
POLYMORPHISMSWITH PRIMARY
HYPERCHOLESTEROLEMIA AND CORONARY
ARTERY DISEASE

TANAPORN PUNKRU

A THESISSUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DRGREE OF MASTER OF SCIENCE
(BIOCHEMISTRY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2007

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

anuduiutvesnnuraInnaeNeiuEnssuvestu dued uazedi ludiil lviuludeagauuuilgugi uasIsa
A tY v

naoaaenllugadu

(ASSOCIATIONS BETWEEN eNOS AND AGT GENE POLYMORPHISMS WITH PRIMARY

HYPERCHOLESTEROLEMIA AND CORONARY ARTERY DISEASE)

BUNS WURAF 4837670 SIBC/M

MW (FAAN)

AMYNITUMIAIUANINGTNUT: 051 AlAdAA, M.Sc., 110y A35AUADIIT, M.D.

UnnaLe

9 o

' 4 4
Tsavaoadeariludulsaifoadestuiliiomeiugnssunareriialasdnyaitanioenminiiuiy
v o & o ' o o 2 v = o A a Ad 9 o d a A
ANudNiusveugnIsuduilalsvesdunadey  nmsfnyIiugnIsunIesunineItesiudu Tafidea
a sa a I A < 4 o A v o
luasneonladduma (eNOs) nazuosdToudTudu (AGT) Fuiluilvisithaulalumsdnmianudniutues
3 '
Junsdesremsina lsanasadeninle anunanvatenwiugnssuriamsnlasunainsaeziiTuninngaiwm

<4 A o ' ~ o A = < PR =
L‘}Juuaﬁwnﬁ‘n NAWHUI 298 UBIYU eNOS uazmmwmﬂwmEmwwu'qﬂssmuﬂﬂmﬂaﬂumw'1ﬂaumﬂum

v

a Ao ' = ~ SN < = A o ' ~ =2 2 o
Totlufidumia 235 uazndouns TefluiludinInTediu idwmis 174 vosdu AGT IdgnAnymaziisiiniuileie

= a o " < o A o 4
idealumsinalsavasamentiale LL@]E]fJNvliﬂ@ﬂiﬁjﬂﬁ]ﬂlﬁﬂ\‘l"llﬁ)ﬁIiﬂﬁa@ﬂ!ﬁ@ﬂﬁﬂimﬁ@iﬁﬂﬂﬂ’ﬂﬂJ‘l’iﬁWﬂWﬂ‘lﬂ‘ﬂN

o O T U S = & Ay v = Y '
Wuﬁqﬂiiulﬁa’]uﬂ\uﬂuﬂﬂﬂl'ﬁ]UQﬂuﬂg Gluﬂ’]iﬁﬂy1ﬂiquvlﬂﬁﬂy']ﬂ\1ﬂ'l']uﬁnwuﬁiZW')’Nﬂ'J’]ﬂJWa’]ﬂWa’]EJ‘VI’N

o Y

@ ~ o o A 1 = o o =] = v Y o A
wugnssuvestuisdestudniinng lviulwdeags  wazdihevasadearladunlFeuiisududi lviuluden
Und (nquadugy) Taelingudilluiuludeailnd 105 au, gniinnzluiuludeags 103 au uazdihelsanaen

a

=2 @

v Ed ’
doaaly 106 au msdnwanvaed Tuniilasismsmududusiugnssuiiondn PCR-RFLP ludiuvesdu
eNOS wunanudvesd Tu'lnil pp Tudihelsanasadoaaly miiy 2.8% Faliwud Tu'lnd Db lungulviulu

A a 1 Bldld @ A 1 ' <3 < ' ~ (=) 1
Lﬁf)ﬂﬂﬂmlﬁzﬂQIJEj‘VIIJﬂTJZ“lGUiJuGlumﬂﬂme LW]E]EJNUIJﬂ@nﬂJﬂ‘W‘U'ﬂﬂ’NN‘HaWﬂWﬂ'IfJGlJfNFJ‘L! eNOS lli]iJﬂ’ﬂiJLL@]ﬂ@]N

9w aa

v
Y o ' , = ' o 4
DYWUUITIAYNIAD ﬂlummmqu Tudauvesdu AGT W‘U’Nﬂ'J’IﬂJWﬁWﬂ‘I’TﬁWEJ‘V]NWMET\?SN“UEN?]IHUI,‘VI‘]J 235MT

Yot

uazdada M Ianuuananediiiedinylunguiniinng luiuludeaguiioeuiungylviuludoalna

gy

(p=0.0003, p=0.0200, respectively) 31AAN odds ratio WuI 1u'lnil MT uaz dada M Ianuduiusiumsiianie
lusiuludongs [(OR=3.0306, 95%CI: 1.6965-5.4139) 1az (OR=1.774, 95% CI: 1.115-2.822) mwW&1au] 1@ lainw

4 Y
anudniutinumanalsanasadealy  dmsuanuvannatemaiugnssuriia T174M iy liwyddl

9t

v o S o A ' o A A o A o o ' o A
ﬂ'ﬂllﬁllwuﬁ@]@ﬂ’]ﬁlﬂu{]ﬂﬂﬂlﬁﬂ\i@@ﬂngqmuuiuLa@ﬂqﬁuagIiﬂﬁa@ﬂla'ﬂﬂﬁ?ﬂlmuﬂlﬂﬂ‘uﬂuﬂquW‘V]Nllelllluﬂlula@ﬂ

U

' 1A

Und uﬂﬂmﬂﬁﬂﬂmﬁmﬂﬁﬂ1fJ‘VINﬁu1§ﬂi'iiJ€lJﬂﬁ?Ju eNOS E298D, AGT M235T uaz AGT T174M Alinuni
aduitulusznhamaazanuduTafings mnmsAnunl§Asiswvesu (synergistic effect) nudiiinam
MAINHANNRUFNITNVOIEU AGT ¥1A AGT 235 non-TT + eNOS EE (OR=2.675, 95%Cl: 1.399 - 5.115, p=0.004)
112 AGT 235 non-TT + AGT 174 TT (OR=2.544, 95%CI1.363 - 4.750, p=0.003) Hianuduitusaomuiiuilesuiss
dmsuditinng luiuludoage iefnunlfAsesmvosnnumainuaienaiugnasuuesu eNOS E298D, AGT
M235T uaz AGT T174M sensifuilesuidesvesmsiialsanasademirlof linuhiiaudsdemsifialsail
ﬂwﬂwaﬂwiﬁﬂywﬁﬁqﬂﬂﬁ'iwé’aﬁa M uag 31u'Ind MT vesanuraInratemeiugnssurila M235T ¥oddu AGT i)

a

v o da o ! d' < & "
ﬂ'J']ﬂJﬁiJWu‘ﬁﬂUﬂ']'JghlmiJuslulﬁﬂﬂqﬁiuﬂquﬂigqﬂﬂi‘ﬂﬁﬂy']u Iﬂﬂ‘ﬂﬂ']']llﬁa']ﬂﬂﬁ'|U‘V|']\3‘Wu'ﬁqﬂ351]"’]51!9] E298D 494

o

Bu eNOS HAZANUUAINUABNINWUENTTUTIA M235T taz T174M v098u AGT lifianuduiusiumsinalse

A L%
vaeaenaila

159 7.




Fac. of Grad. Studies, Mahidol Univ. Thesis/ iv

ASSOCIATIONS BETWEEN eNOS AND AGT GENE POLYMORPHISMS WITH
PRIMARY HYPERCHOLESTEROLEMIA AND CORONARY ARTERY DISEASE

TANAPORN PUNKRU 4837670 SIBC/M
M.Sc. (BIOCHEMISTRY)

THESIS ADVISORS: ATIP LIKIDLILID, M.Sc. (BIOCHEMISTRY), CHARN
SRIRATANASATHAVORN, M.D. (CARDIOLOGY)

ABSTRACT

Coronary artery disease (CAD) is a complex, multifunctional condition that results
from interactions among various genetic and environmental influences. The genes coding
for endothelia nitric oxide (eNOS) and angiotensinogen (AGT) have been shown as
potential factors in the prognosis of CAD. E298D polymorphism of the eNOS gene,
M235T and T174M polymorphisms of AGT gene have been defined as CAD risk factors.
However, the polymorphisms of eNOS and AGT genes as risk factors for CAD are
controversial. The aim of this present study was to investigate the association between
primary hyperlipidemia, CAD and the polymorphisms of eNOS (E298D) and AGT
(M235T and T174M) compared with healthy normolipidemia. The study included 105
unrelated healthy normolipidemic subjects, 103 hyperlipidemic subjects and 106 CAD
patients. gDNA was extracted from leukocyte by Guanidine-HCl methods. eNOS E298D,
AGT M235T and AGT T174M gene polymorphisms were analyzed by polymerase chain
reaction (PCR) and restriction fragment length polymorphism (RFLP). For eNOS E298D
polymorphism, the frequency of 298DD homozygous genotype was found 2.8% in CAD,
but not found in hyperlipidemic and healthy normolipidemic subjects. However, the DD
variant and D allele distribution frequencies among the three groups showed no significant
differences. For AGT M235T polymorphism, it was found that the increase risk of
hyperlipidemia is associated with higher frequencies of the AGT 235MT genotype
(OR=3.0306, 95% ClI: 1.6965-5.4139, p=0.0003) and AGT 235M dllele [OR=1.774, 95%
Cl: 1.115-2.822, p=0.020]. AGT M235T variants did not show any association with risk
of CAD. The AGT T174M polymorphism also showed no association with risk of
hyperlipidemia and CAD compared with healthy normolipidemia. All polymorphisms
(eNOS E298D, AGT M235T and AGT T174M) showed no significant difference between
male and female, and hypertensive and normotensive in both heathy normolipidemic
subjects and hyperlipidemic subjects. Carriers of AGT 235 non-TT + eNOS EE
(OR=2.675, 95%CI: 1.399 - 5.115, p=0.004) and AGT 235 non-TT + AGT 174 TT
(OR=2.544, 95%CI1.363 - 4.750, p=0.003) genotypes were significantly associated with
the risk of hyperlipidemia. There were no synergistic effects of eNOS E298D gene
polymorphism and both polymorphisms (M235T and T174M) of AGT gene on CAD. In
conclusion, the present study provides evidence that M allele and MT genotype of AGT
M235T gene polymorphism is associated with hyperlipidemia in this studied population.
There were no correlation of eNOS E298D, AGT M235T and AGT T174M genetic
variants on CAD and hypertension in this study.
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