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Abstract_Coronary artery disease (CAD) is the most
common cause of death in cardiovascular diseases. Many of
the genes associated with the pathogenesis of CAD are
regulated by Nuclear Factor kappa light chain enhancer of
activated B cells (NFkB). Proteins in NFkB family have a
vital regulator for many cellular processes. NFkB
transcription factors are one of the most important causes
of inflammatory responses. Deletion of ATTG -94 NFkB1
gene promoters, decreases the levels of the protein subunits
(P50 and p105) and as a result it affects the inflammatory
responses. Those who are carrying this deletion may be at
greater risk of CAD disease. In this research paper 250
people, 120 CAD patient and 130 people without any CAD
symptoms, have been analyzed. Genomic DNAs from both
groups have been extracted using salting out method. Then,
the primer sequences were designed for NFkB1-94ATTG
ins/del polymorphism using Polymerase Chain Reaction
(PCR). Rs28362491 position was assessed by Restriction
Fragment Length  Polymorphism-Polymerase  Chain
Reaction (RFLP-PCR) methods in patients and controls. At
the final stage of the project, the obtained data were
analyzed using statistical Med Calc software (Version
12.1.4.0). The results showed that there was no significant
difference in .The deletion and insertion ATTG alleles
distribution among controls and patients. (P = 0.18)

Key words_ CAD, NFkB1-94ATTG ins/del olymorphism,
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I. INTRODUCTION
Coronary artery disease (CAD) or atherosclerosis is
the most common cause of death worldwide, with

interactions between both metabolic risk factors and
immunological and genetic determinants in the

development and progression of the disease [Cliton 2004,
Kop and Gottdiener 2005]. Nowadays, our understanding
about the correlation between inflammatory cytokines
and chemokines and an increased risk for CAD has been
improved by the evidence that circulating leukocytes
adhere to the endothelium in response to chemotactic
cytokines secreted by cells of the blood vessels at the
earliest stages in the development of atherosclerosis
[Baudhuin 2009, Hansson 2005]The NFkB transcription
factors have a key role in many cellular processes such as
inflammatory responces and pathogenesis of CAD[De
Winther et al. 2005]. Functionality of NFkB proteins is
dependent on subunit's dimerization: p50/p105,
p65/RelA, c-Rel, Rel-B and p52/ p100 [Lin et al. 2005].
P50 and pl105 subunits of the complex are encoded by
alternative splicing process from the NFxkB1 gene and
processed by 26S proteasome [Karban et al. 2004]. P50
subunit is involved in CAD through both pro- and anti-
inflammatory responses.

In the absence of stimuli, NFkB is sequestered in the
cytoplasm bound to a member of the IkB family of
inhibitor proteins [Park et al. 2007]. However, in the
presence of activating stimuli, IkBa is rapidly
phosphorylated, leading to ubiquitination and degradation
by the proteasome, thus NFkB translocates into the
nucleus regulating proinflammatory gene expression
[Karin and Delhase 2000].

P50 homo dimer and P50/P65 hetero-dimer of relative
frequency determine the power of the inflammation
[Kawamura et al. 2005, Pereira and Oakley 2008].
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P50 homo dimers suppress transcription of pro-
inflammatory cytokines such as TNF-alpha and I1L-12 but

IL-10 [Cao et al. 2006, Kawano et al. 2006]. In addition,
-94 ATTG insertion (Ins) or deletion (Del) in NFkBI1
gene leads to differential expression of P50 and P105
subunits [Cao et al. 2006, Karban et al. 2004].
Interestingly, the NFkB protein function is lower in
carriers of the Del allele [Karban et al. 2004, Kawano et
al. 2006]. Therefore, they are in more tendancy to have
severe inflammatory response and at greater risk of CAD
[Vogel et al. 2009, Vogel et al 2011, Vogel et al. 2011].
Taken together, considering that there are genetic
variations in different ethnic groups, and just one study
has been done on the association of ATTG Ins/Del of
NFxB1 gene promoter with coronary artery diseases in
the world up to now, in this case-control report, this
association was assessed with the risk of CAD in Iranian
population.

Il. SUBJECTS AND METHODS

A. Study population

The subjects enrolled in this study comprised 120
patients with CAD who visite coronary angiography
section in Amir-almomenin hospital (Heart Center) in
kordkoy city of Golestan province and 130 healthy
controls from unrelated families living in the Golestan
province (North of Iran). All subjects gave written
informed consent to participate. In general, blood
samples were taken from both groups in this study.

B. Genotyping for rs28362491

Genomic DNA samples of all individuals were
extracted from whole blood collected with anticoagulant
(EDTA, 15% w/v), using a ‘salting out’ method (16). The
forward primer 5TGGGCACAAGTCGTTTATGAS
and the reverse primer
5'CTGGAGCCGGTAGGGAAG3' were used to amplify
a fragment containing the ATTG insertion / deletion (281
bp (Deletion) or 285 bp (Insertion)) in — 94 promoter
region of NFkB1 gene (rs28362491). Amplification was
performed using Tag DNA polymerase enzyme
(GenetBio). PCR products were analyzed through
electrophoresis on 1.5% Agarose gel in reference to a 50
bp molecular weight marker (Fermentas). Restriction
Fragment Length Polymorphism (RFLP) technique was
used by Van91l (PfIMI) restriction enzyme (Fermentas),
to identify the genotype of rs28362491. Then, the
horizontal electrophoresis (3% Agarose gel) and vertical
electrophoresis (12% Polyacrylamide gel) were carried
out to evaluate the RFLP products. Finally, Ins/Ins,
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they stimulate
cytokine
Ins/Del and Del/Del genotypes were scored blindly and
analysis of half of the samples was repeated twice for
checking the accuracy of the results.

transcription  of  anti-inflammatory
such as

C. Statistical analysis

To interpret the results and significance levels of
genotypic and allelic frequencies, Chi-Square (y 2) test,
P-value, parameters, Odd Ratio (OR)s and Confidence
Interval (Cl)s were calculated using a statistical software
Med Calc (Version 12.1.4.0).

I1l. RESULTS

The CAD study group (n=120) and unrelated healthy
controls (n =130) were of similar sex and age with 25-75
years. Allele and genotype frequencies of the analyzed
samples of the ATTG insertion / deletion of NFkBI1
(rs28362491) polymorphism are depicted in the tables
below (I, 11).

Gene NFkBI NFkB1

Alleles Ins Del

Cases n (%) 140(58.33) | 100(41.67)

Controls n (%) | 168(64/62) | 92(35.38)

OR 1.0 1.30

95% CI Reference | 0.91-1.87

P 0.18 0.15

Y 1.82

Table I: Results of allele frequencies of NFkB1 polymorphism
Gene NFkB1 NFkB1 NFkB1
Genotype Ins/Ins Ins/Del Del/Del
Cases n (%) 38(31.67) | 64 (53.33) | 18 (15)
Controls n (%) | 49 (37.69) | 70(53/85) | 11 (8.46)
OR 1.0 1.18 2.11
95% CI Reference | 0.68-2.03 | 0.89-4.99
P 0.23 0.55 0.08

r 2.95

Table 11: Results of genotype frequencies of NFkB1 polymorphism

Deviation from Hardy—Weinberg equilibrium was not
found with regard to genotypes distribution in the control
group (p >0.05). We observed that the Del/Del genotype
was not common in CAD patients (15%) as compared
with control individuals (8.46%) and the difference was
not statistically significant (p> 0.05). The observed
difference was calculated with a 2 « 2 y 2 test.
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So, it cannot be considered that there is a relation
between mutant genotype (Del/Del) and Iranian patients
with CAD (OR = 2.11, 95% CI = 0.89-4.99). Patients
with CAD also did not commonly show the Del allele
(41.67%) compared to controls (35.38%) (p> 0.05, OR
=1.30, 95% CI = 0.91-1.87). Therefore, it can be
regarded that there is no association between the mutant
allele and CAD in patients of Iranian origin. Gel pictures
depicted below show Ins/Ins, Ins/Del and Del/Del
genotypes in our study.

281 bp s—)
240 bp =)

45 bp w—)

Figure 3-1: Picture of polyacrylamide gel 12%, for the study
NFkB1 gene promoter polymorphism. Lane L: 50-bp Ladder, Lane
1 with two fragments in relation to ATTG insertion/insertion, Lane
2 with three fragments in relation to ATTG insertion/deletion, Lane

3 with one fragment in relation to ATTG deletion/deletion.

IV. DISCUSSION

Several studies in more recent years revealed the
critical contribution of inflammatory response in the
incidence of CAD and many of the genes associated with
the pathogenesis of the disease are tuned-up by NFxB1
[Lusis and Fogelman 2004, Pai et al. 2004]. However, the
NFxBI1 gene encodes two proteins, a 105 kDa non DNA-
binding cytoplasmic molecule (p105) and a 50 kDa
DNA-binding protein (p50) that corresponds to the N-
terminus of pl05 [Frantz et al. 2006]. Homo dimer
proteins of P50 subunit NFkB1 are involved in anti-
inflammatory reactions [Baudhuin 2009] .Additionally,
relationships between the -94 insertion / deletion ATTG
of NFkB1 gene and the lower promoter activity and
p50/p105 NFkB1 depletion were investigated in
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functional efforts, suggesting the higher risk of CAD
[Borm et al. 2005, Bourcier 1997]. Furthermore, in vitro
evidence attempted by Karban et al. 2004 demonstrated
that the deleted ATTG sequence of NFxB1 gene
promoter disrupted binding of an unknown nuclear
factor, leading to a reduction in transcriptional function
of the promoter, and P50 protein biosynthesis.
Accordingly, a lower frequency of the Deletion allele
was found in patients affected by CAD compared to
control subjects. These indicate a potential protective role
of the D allele on CAD susceptibility [Tak and Firestein
2001]. Given that, the association between the ATTG
insertion/deletion of NFxkB1 gene promoter and different
disorders, such as oral, gastric and prostate cancers [Lin
et al. 2005, Lo et al. 2009, Cao et al. 2006] have been
reported. Interestingly, "Boccardi et al.,” in a case/control
study on Caucasians affected by myocardial infarction,
living in southern Italy, showed that -94 Deletion ATTG
of NFkB1 gene is associated with reduced risk of the
disease [Boccardi et al. 2011]. Vogel et al. 2009 findings
in a cohort study on patients with CAD, of the American
and European white races indicated that individuals
carrying the deletion ATTG of NFkB1 gene promoter are
at greater risk of the disease. Our study showed that there
were no significant differences in genotype and allele
frequencies of the ATTG insertion / deletion of NFkB1
gene promoter between patients and controls in the study
population (P > 0.05). The results obtained in this work
suggest that the mutation (ATTG deletion of NFkB1 gene
promoter) in our study population was not associated
with coronary artery disease and it does not increase the
risk of CAD in our population. This means that there was
no significant difference in the deletion and insertion
ATTG alleles’ distribution among controls and patients
in this population.

ACKNOWLEDGMENTS

We sincerely appreciate the efforts of the honorable
personnel of Medicine Biochemistry Department
Laboratory, Golestan University of Medical Sciences that
provide laboratory facilities for this study and Database
of Kordkoy Heart Center, who helped us in this study.
We particularly grateful to professor Ding Yulong and
Professor Ji Baozhong, Nanjing Forestry

University, for their kind supports.



~

IJRDET

International Journal of Recent Development in Engineering and Technology
Website: www.ijrdet.com (ISSN 2347 - 6435 (Online)) Volume 2, Issue 2, February 2014)

REFERENCES

[1] Baudhuin LM., 2009. Genetics of Coronary Artery Disease:
Focus on Genomewide Association Studies. Am J Transl
Res. 1: 221-34.

[2] Boccardi V, Rizzo MR, Marfella R, Papa M, Esposito A,
Portoghese M, Paolisso G, Barbieri M. 2011. -94 ins/del
ATTG NFKB1 gene variant is associated with lower
susceptibility to myocardial infarction. Nutr Metab
Cardiovasc Dis. 21(9) 679-84

[3] Borm ME, von Bodegraven AA, Mulder CJ, Kraal
G, Bouma G. 2005. NFkB1 promoter polymorphism is
involved in susceptibility to ulcerative colitis. Int J
Immunogenet. 32(6), 401-5.

[4] Bourcier T, Sukhova G, Libby P. 1997.The nuclear factor
kappa-B signaling pathway participates in dysregulation of
vascular smooth muscle cells in vitro and in human
atherosclerosis. J Biol Chem. 272 (25):15817-24.

[5] Clilton RJ. 2004. Pathophysiology of Coronary Heart
Disease: A Brief Review. J Am Osteopath Assoc. 104 (9),
5- 8.

[6] Cao S, Zhang X, Edwards JP, Mosser DM. 2006. NF-
kappaB1 (p50) homodimers differentially regulate pro- and
anti-inflammatory cytokines in macrophages. J Biol Chem.
281(36), 26041-50.

[7] De Winther MP, Kanters E, Kraal G, Hofker MH. 2005.
Nuclear factor kappaB signaling in atherogenesis.
Avrterioscler Thromb Vasc Biol. 25(5), 904-14.

[8] Fontaine-Bisson B, Wolever TM, Connelly PW, Corey PN,
El-Sohemy A. 2009. NFkappaB -94 Ins/Del ATTG
polymorphism modifies the association between dietary
polyunsaturated fatty acids and HDL-cholesterol in two
distinct populations. Atherosclerosis. 204(2), 465-70.

[9] Frantz S, Hu K, Bayer B, Gerondakis S, Strotmann J,
Adamek A, Ertl G, Bauersachs J. 2006. Absence of NF-
kappaB subunit p50 improves heart failure after myocardial
infarction. FASEB J. 20(11), 1918-1920.

[10]Hansson GK. 2005. Inflammation, atherosclerosis, and
coronary artery disease. N Engl J Med. 352(16), 1685-95.

[11] Karban AS, Okazaki T, Panhuysen CI, Gallegos T, Potter
JJ, Bailey-Wilson JE, Silverberg MS, Duerr RH, Cho
JH, Gregersen  PK,Wu Y, Achkar JP, Dassopoulos
T, Mezey E, Bayless TM, Nouvet FJ, Brant SR. 2004.
Functional annotation of a novel NFxkB1 promoter
polymorphism that increases risk for ulcerative colitis. Hum
Mol Genet. 13(1), 35-45.

[12] Karin M, Delhase M. 2000. The | kappa B kinase (IKK) and
NF-kappa B: Key Elements of Proinflammatory signalling.
Semin Immunol. 12(1), 85-98.

[13] Kawamura N, Kubota T, Kawano S, Monden Y, Feldman
AM, Tsutsui H, Takeshita A, Sunagawa K. 2005. Blockade
of NF-kappaB improves cardiac function and survival
without affecting inflammation in TNF-alpha induced
cardiomyopathy. Cardiovasc Res. 66(3), 520-9.

[14] Kawano S, Kubota T, Monden Y, Tsutsumi T, Inoue T,
Kawamura N, Tsutsui H, Sunagawa K. 2006. Blockade of
NF-kappaB improves cardiac function and survival after
myocardial infarction. Am J Physiol Heart Circ Physiol.
291(3), H1337-44.

[15] Kop W, Gottdiener JS. 2005. The role of immune system
parameters in the relationship with coronary artery disease.
Psychosom Med. 67(Suppl 1) S37-S41.

[16] Lahiri DK, 1993. Schnabel B. DNA isolation by a rapid
method from human blood samples: effects of MgCI2,
EDTA, storage time, and temperature on DNA vyield and
quality. Biochem Genet. 31(7-8), 321-8.

[17]Lin SC, Lu SY, Lee SY, Lin CY, Chen CH, Chang KW.
2005. Areca (betel) nut extract activates mitogen-activated
protein kinases and NF-kappaB in oral keratinocytes. Int J
Cancer. 116(4), 526-35.

[18]Lo SS, Chen JH,Wu CW, Lui WY. 2009. Functional
polymorphism of NFKB1 promoter may correlate to the
susceptibility of gastric cancer in aged patients. Surgery.
145(3), 280-5.

[19] Lusis AJ, Fogelman AM, Fonarow GC. 2004. Genetic basis
of atherosclerosis: part I: new genes and pathways.
Circulation.; 110(13), 1868-73.

[20]Pai JK, Pischon T, Ma J, Manson JE, Hankinson
SE, Joshipura K, Curhan  GC, Rifai N, Cannuscio
CC, Stampfer MJ, Rimm EB. 2004. Inflammatory markers
and the risk of coronary heart disease in men and women. N
Engl J Med. 351(25), 2599-610.

[21]Park JY, Farrance IK, Fenty NM, Hagberg JM, Roth
SM, Mosser DM, Wang MQ, Jo H, Okazaki T, Brant
SR, Brown MD. 2007. NFkB1 promoter variation
implicates shear-induced NOS3 gene expression and
endothelial function in prehypertensives and stage |
hypertensives. Am J Physiol Heart Circ Physiol.
293(4),H2320-7.

[22] Pereira SG, Oakley F. 2008. Nuclear factor-kappaB1:
regulation and function. Int J Biochem Cell Biol. 40(8),
1425-30.


http://www.nmcd-journal.com/article/S0939-4753(10)00005-0/abstract
http://www.nmcd-journal.com/article/S0939-4753(10)00005-0/abstract
http://www.nmcd-journal.com/article/S0939-4753(10)00005-0/abstract
http://www.nmcd-journal.com/article/S0939-4753(10)00005-0/abstract
http://www.nmcd-journal.com/issues?issue_key=S0939-4753(11)X0011-X
http://www.ncbi.nlm.nih.gov/pubmed?term=Kraal%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16313306
http://www.ncbi.nlm.nih.gov/pubmed?term=Kraal%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16313306
http://www.ncbi.nlm.nih.gov/pubmed?term=Bouma%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16313306
http://www.ncbi.nlm.nih.gov/pubmed/?term=Clilton+R.+J.+Pathophysiology+of+Coronary+Heart+Disease%3A+A+Brief+Review
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=16835236
http://www.ncbi.nlm.nih.gov/pubmed?term=Edwards%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=16835236
http://www.ncbi.nlm.nih.gov/pubmed?term=Mosser%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=16835236
http://www.ncbi.nlm.nih.gov/pubmed?term=Gallegos%20T%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Potter%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Potter%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Bailey-Wilson%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Silverberg%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Duerr%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Cho%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Cho%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Gregersen%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Wu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Achkar%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Dassopoulos%20T%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Dassopoulos%20T%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Mezey%20E%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Bayless%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Nouvet%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Brant%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=14613970
http://www.ncbi.nlm.nih.gov/pubmed?term=Karin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10723801
http://www.ncbi.nlm.nih.gov/pubmed?term=Delhase%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10723801
http://www.ncbi.nlm.nih.gov/pubmed?term=Lu%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=15825184
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=15825184
http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20CY%5BAuthor%5D&cauthor=true&cauthor_uid=15825184
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=15825184
http://www.ncbi.nlm.nih.gov/pubmed?term=Chang%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=15825184
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=19231580
http://www.ncbi.nlm.nih.gov/pubmed?term=Wu%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=19231580
http://www.ncbi.nlm.nih.gov/pubmed?term=Lui%20WY%5BAuthor%5D&cauthor=true&cauthor_uid=19231580
http://www.ncbi.nlm.nih.gov/pubmed/19231580
http://www.ncbi.nlm.nih.gov/pubmed?term=Manson%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=15602020
http://www.ncbi.nlm.nih.gov/pubmed?term=Hankinson%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=15602020
http://www.ncbi.nlm.nih.gov/pubmed?term=Hankinson%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=15602020
http://www.ncbi.nlm.nih.gov/pubmed?term=Joshipura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=15602020
http://www.ncbi.nlm.nih.gov/pubmed?term=Curhan%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=15602020
http://www.ncbi.nlm.nih.gov/pubmed?term=Rifai%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15602020
http://www.ncbi.nlm.nih.gov/pubmed?term=Cannuscio%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=15602020
http://www.ncbi.nlm.nih.gov/pubmed?term=Cannuscio%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=15602020
http://www.ncbi.nlm.nih.gov/pubmed?term=Stampfer%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=15602020
http://www.ncbi.nlm.nih.gov/pubmed?term=Rimm%20EB%5BAuthor%5D&cauthor=true&cauthor_uid=15602020
http://www.ncbi.nlm.nih.gov/pubmed?term=Hagberg%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=17644577
http://www.ncbi.nlm.nih.gov/pubmed?term=Roth%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=17644577
http://www.ncbi.nlm.nih.gov/pubmed?term=Roth%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=17644577
http://www.ncbi.nlm.nih.gov/pubmed?term=Mosser%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=17644577
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20MQ%5BAuthor%5D&cauthor=true&cauthor_uid=17644577
http://www.ncbi.nlm.nih.gov/pubmed?term=Jo%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17644577
http://www.ncbi.nlm.nih.gov/pubmed?term=Okazaki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17644577
http://www.ncbi.nlm.nih.gov/pubmed?term=Brant%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=17644577
http://www.ncbi.nlm.nih.gov/pubmed?term=Brant%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=17644577
http://www.ncbi.nlm.nih.gov/pubmed?term=Brown%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=17644577

~

IJRDET

International Journal of Recent Development in Engineering and Technology
Website: www.ijrdet.com (ISSN 2347 - 6435 (Online)) Volume 2, Issue 2, February 2014)

[23] Tak PP, Firestein GS. 2001. NF-kappaB: a key role in
inflammatory diseases. J Clin Invest. 107(1),7-11.

[24] Timmers L, van Keulen JK, Hoefer IE, Meijs MF, van
Middelaar B, den Ouden K, van Echteld CJ, Pasterkamp G,
de Kleijn DP. 2009. Targeted deletion of nuclear factor
kappaB p50 enhances cardiac remodeling and dysfunction
following myocardial infarction. Circ Res. 104(5), 699-706.

[25]Vogel U, Segel S, Dethlefsen C, Tjenneland A, Saber
AT, Wallin  H,Jensen MK, Schmidt EB, Andersen
PS, Overvad K. 2011. Associations between COX-2
polymorphisms, blood cholesterol and risk of acute
coronary syndrome. Atherosclerosis. 209(1), 155-62.

[26] Vogel, Jensen MK, Due KM, Rimm EB, Wallin H, Nielsen
MR, Pedersen AP, Tjgnneland A, Overvad K. 2011. The
NFKB1 ATTG ins/del polymorphism and risk of coronary
heart disease in three independent populations.
Atherosclerosis. 219(1), 200-4.

[27]Vogel U, Segel S, Dethlefsen C, Tjenneland A, Saber
AT, Wallin  H,Jensen MK, Schmidt EB, Andersen
PS,Overvad K. 2009. PPARgamma  Prol2Ala
polymorphism and risk of acute coronary syndrome in a
prospective study of Danes. BMC Med Genet. 10, 52.

[28]Cao S, Zhang X, Edwards JP, Mosser DM. 2006. NF-
kappaB1 (p50) homodimers differentially regulate pro- and
anti-inflammatory cytokines in macrophages. J Biol Chem.
281(36), 26041-50.

W%


http://www.ncbi.nlm.nih.gov/pubmed?term=Segel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19748095
http://www.ncbi.nlm.nih.gov/pubmed?term=Dethlefsen%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19748095
http://www.ncbi.nlm.nih.gov/pubmed?term=Tj%C3%B8nneland%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19748095
http://www.ncbi.nlm.nih.gov/pubmed?term=Saber%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=19748095
http://www.ncbi.nlm.nih.gov/pubmed?term=Saber%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=19748095
http://www.ncbi.nlm.nih.gov/pubmed?term=Wallin%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19748095
http://www.ncbi.nlm.nih.gov/pubmed?term=Jensen%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=19748095
http://www.ncbi.nlm.nih.gov/pubmed?term=Schmidt%20EB%5BAuthor%5D&cauthor=true&cauthor_uid=19748095
http://www.ncbi.nlm.nih.gov/pubmed?term=Andersen%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=19748095
http://www.ncbi.nlm.nih.gov/pubmed?term=Andersen%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=19748095
http://www.ncbi.nlm.nih.gov/pubmed?term=Overvad%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19748095
http://www.ncbi.nlm.nih.gov/pubmed?term=Jensen%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=21726863
http://www.ncbi.nlm.nih.gov/pubmed?term=Due%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=21726863
http://www.ncbi.nlm.nih.gov/pubmed?term=Rimm%20EB%5BAuthor%5D&cauthor=true&cauthor_uid=21726863
http://www.ncbi.nlm.nih.gov/pubmed?term=Wallin%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21726863
http://www.ncbi.nlm.nih.gov/pubmed?term=Nielsen%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21726863
http://www.ncbi.nlm.nih.gov/pubmed?term=Nielsen%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21726863
http://www.ncbi.nlm.nih.gov/pubmed?term=Pedersen%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=21726863
http://www.ncbi.nlm.nih.gov/pubmed?term=Tj%C3%B8nneland%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21726863
http://www.ncbi.nlm.nih.gov/pubmed?term=Overvad%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21726863
http://www.ncbi.nlm.nih.gov/pubmed?term=Tj%C3%B8nneland%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19500413
http://www.ncbi.nlm.nih.gov/pubmed?term=Saber%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=19500413
http://www.ncbi.nlm.nih.gov/pubmed?term=Saber%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=19500413
http://www.ncbi.nlm.nih.gov/pubmed?term=Wallin%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19500413
http://www.ncbi.nlm.nih.gov/pubmed?term=Jensen%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=19500413
http://www.ncbi.nlm.nih.gov/pubmed?term=Schmidt%20EB%5BAuthor%5D&cauthor=true&cauthor_uid=19500413
http://www.ncbi.nlm.nih.gov/pubmed?term=Andersen%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=19500413
http://www.ncbi.nlm.nih.gov/pubmed?term=Andersen%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=19500413
http://www.ncbi.nlm.nih.gov/pubmed?term=Overvad%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19500413

